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Or, the Right U S E of the 

Contemplation of the W orksof 
the CREATOR, 


Vol. III. 


CONTEMPLATION XXIV. 

Of the Vifible HEAVENS . 


Sect. I. Nan [hi on to the World in General , and 
to the Heavenly Bodies in Particular. 

O afcend now to that wonderful 
Structure of the glorious Hbavens, 
and to fliew from thence in a moll: 
convincing Manner, to all fuch as 
ftill doubt whether there be a Crea- 
tor and Ruler of the Univerfe ; there Ihould feem 
nothing more to be required, than to lift up our 
Eyes, and only to Contemplate the Firmament 
Vo l. Ill, Y y without 
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without Prejudice, and therein the incredible 
Greatnefs of that unmeafurable Space, and of 
the Lights that are placed in it ,* and befides, 
the wonderful Splendor of them all, the particular 
Influences which the Sun and Moon, among 
others, have upon our Globe, their unfpeakable 
fwift Motions, hardly to be comprehended by 
human Imagination ; and in the whole, the juft and 
exadt Obfervation of fo many Laws and Ways to 
which fuch a Number of Bodies have beenfubjeft 
for fo many Ages, through fuch vaft and unknown 
Spaces, and with fuch a terribly fwift Motion as 
far exceeds that of a Cannon Bullet, and without 
being in the leaftwife confcious thereof them- 
felves: And this ought certainly to make an Atheift 
acknowledge, in cafe no Adorable and Powerful 
Direction had place in all thefe Matters, and thefe 
Bodies, with refpedl to their Magnitude and Ve- 
locity, were only moved by Chance, that they 
might likewife fall foul upon, or run againft each 
other by the fame Chance ; and therefore that it 
would have been much better for him never to 
have been born, than to live in a continual Fear, 
that fomething like this Ihould befal the Earth, 
which is his Dwelling-Place. 

Sect. II. ConviElions from the Sight thereof. 

And tho’ one fhould not carry one’s Thoughts 
fo far, let an Atheift fuppofe (to make ufe of the 
Emphatical Proof produced by Cicero in his Book 
of The Nature of the Gods ) that from the Begin- 
ning of his Life he had been always fiiut up in the 
Cavern of a ; Mountain, in which he had feen no 
other Lights than little Lamps, nor no other Co- 
lours than thofe of difagreeable Rocks :Now if He 
had met with an Opportunity of fpying through 
a Crack of this Mountain or otherwife up in the 
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Air, that Fire-Ball, fo full of Luftre and Beauty, 
the glorious Sun moving in the Heavens, and not 
only enlightening and warming this w r hole vifible 
Globe of the Earth, but likewife rendring it 
fruitful and capable of fupporting both Men 
and Beafts ; and befides all this, fiiould fee 
the lovely Green of Trees and Fields, and the 
charming Colours of fuch a Number of different 
Flowers ; and could he help being exceedingly fur- 
prifed and amazed, and forbear thinking how 
unconceivably Great and Glorious theCRE at or 
of all thefe Things muft be ? 

Sect. III. The. Sun proved to be bigger than the 
Earth by the Eclipfes. 

Now how ftrong and irrefragable a Proof foever 
be drawn from the mere Contemplation of the 
Heavens, that it muft have been a Great and 
Adorable Creator by whom thefe noble Bodies, 
and particularly the Sun, has been made, and by 
that Means fo many Benefits and Advantages 
daily communicated to this our Globe ; yet there 
is a great Error which has hinder’d almoft all Men 
from judging of thefe Matters according to Truth: 
It is that Childifh Prejudice which caufes us to 
look upon the Sun to be a Body of the Dimenfions 
or Breadth of about a Foot, or a Foot and a half 
at moft. 

But thofe who know by the Eclipfes of the 
Moon, that the Shadow A L Z (Tab. XX. Fig. 2.) 
which the Sun D G, by ftiining upon one Side of 
the Earth, cafts on the other Side/ grows conti- 
nually fmaller from AZ to L, and runs out to 
a Pyramidal or Conical Figure A L Z, the Point or 
Vertex of which is atL; may, without knowing 
much of Opticks (whereby the fame is proved) 
quickly infer, that the Sun DG is much greater 
Y y 2 than 
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than the whole Globe of the Earth ; for if the 
Sun were in its Diameter only bb equal to 
the Globe of the Earth A Z, it is plain that the 
Shadow, being then equal at A M N Z, would 
be every where, or at M N, as big as at A Z, 
and always remain fo. 

And in cafe the Sun’s Diameter were a a, 
fmaller than the Earth A Z, it is plain enough 
that the Shadow of the Earth would become con- 
tinually larger towards P O, and farther. 

So that Since it appears, by undeniable Obfer- 
vations in the Eclipfes of the Moon, that the 
Diameter of the Shadow at the Diftance of the 
Moon, is not equal to that of the Earth, nor be- 
comes bigger when farther from it, but that grow- 
ing continually lelfer,it makes the Pyramid A L Z; 
it will entirely fatisfy thofe that underftand this, 
that the Sun D G, is bigger than the Earth AZ. 

The Knowledge of this may perhaps in feme 
manner deliver People from the aforefaid Childifh 
Prejudice, and railing their Aftonifhment, at the 
Power of their Creator, make them confider the 
Sun in its true Magnitude. But this will be done 
much more effe&ually when they know, that, ac- 
cording to undoubted Agronomical Obfervations, 
we may fafely fuppofe the Sun to be above a 
Hundred Tbottfand Times bigger than the Earth. 
I know very well that this will appear altogether 
incredible to thofe that are unexperienced in 
Aflronomy; j ft, Becaufe the Ancients have not 
allowed the Sun to be more than ,j 66 Times 
bigger than the Earth, and fome not fo much. 
idly, Becaufe the Difagreement among the Allro- 
nomers themfelves, concerning the Sun’s Magni- 
tude, is the Caufe that their Conclufions have 
little or no Weight with Ignorant Perfons. 


To 
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To remove this ftumbling Block, we fhall en- 
deavour, as far as the Brevity of this Difcourfe 
will permit, to fhew the Certainty of what has 
been advanced , and tho’ we can’t eafily know 
the exadt Magnitude of the Sun, yet it will ap- 
pear plain enough, that a Hundred Thoufand 
Globes of the Earth being put together will not 
be larger than the Body of the Sun. But they 
who know this by the Principles of Aflronorny 
may pafs by the following Demonftration, and 
proceed to Sell. IV. 


Se C t. IV. The Magnitude of the SU N proved from 
Astronomy. 

A Brief D E MO NSTRA TlON of the Foun- 
dation of the Agronomical Conclujions about the 
Magnitude of the S U N. 

That the Aflronomers in their Calculations of 
the Bignefs of the Sun, do proceed upon the fame 
Principles and Foundations, as the Geometricians 
in meafuring the Heighth of a Tower, a Hill, or 
the like, is obvious to all that underftand any 
thing of Mathematicks. For which caufe we 
may be equally certain of the Conclufions of the 
former, as of the latter, provided that the Aflro- 
nomers can make their Obfervations as juftly and 
accurately as the Geometricians. 

To prove this Affection a little more clearly : 

I. They take the Semi-Diameter of the Earth 
A B (Tab. XX. Fig. 1.) for an Unit, in order to 
determine the Sun’s Magnitude B G, with re- 
fpedl to the fame. 


Yy 3 


II. They 
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II. They obferve, after different Manners, 
(which we fhali not here defcribe) the Angle 
A CB, which is made at the Center of the Sun C, 
and takes in the half Diameter of the Earth A B. 
This they call the Angle of the Parallax , becaufe, 
if we look along the Lines A C and B C, which 
make this Angle (and confequently from the Su- 
perficies of the Earth A, and from its Center B) 
to the Center of the Sun C, the faid Center C, 
feems to cover the Point I to thofethat look at it 
from A, and the Point F in the Heavens K L, to 
fuch as look at the fame from B. This Difference 
of Sight they call the Parallax ; and forafmuch as 
the Angle A B C is thereby determin’d, they 
are us’d, for Brevity fake, to call, this Angle 
the Parallax : And when they have found this 
Angle ACB at any-Heighth of the Sun above 
the Horizon, they compute how much it amounts 
to when the Center of the Sun C is in the Hori- 


zon A I ; and this they call the Horizontal Parallax. 

III. This Angle was firfO 
cbferved from the Ancientsv ( 
down to Tycho Brahe, to bed 

about — — — 3 

But by Longomontanus, a Di- 


:o% Min. oo Sec. 


fciple of Tycho Brahe, reduced to 
And Laftly, By Kepler after I 
various Obfervations farther f 01 
reduced to — 


4 ° 


Sec. 




Min. oo Sec. 


IV. Afterwards another Method of Obferva- 
vation being found out, which was not liable to fo 
great Miftakes as the former, to wit, by the 
Moon’s Diftance • Ricciolus has found that the 
aforefaid Angle- does not exceed 30 Sec. or half 
a Minute. 

And this is alfo counted a great Conceffion, 
fince, according to Mr. Whiftcn , it does not ex- 
ceed 
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.ceed 25 Seconds, 10 Thirds. And IVendelinus 
brings it yet down to 15 Seconds. 

V. There is another Method brought into Pra- 
ctice by Mon fie ur Caffini and Monfieur De la Hire 
in France, by Mr. Flamftead in England, and other 
great Men elfewhere ; to wit, by Telefcopes 
arm'd with Micrometers, whereby, without any 
Danger of falling into fo many Miftakes, the faid 
Angie A C B- may be obferv’d with the utmoft 
Exaftnefs, in cafe it cati bear, by reafon of its 
Smallnefs, any Determination by us that dwell 
upon the Earth. 

From whence the faid Angle is computed by 
Flamftead (vid. Whifton . PraleSl. Ph)f. Mathem. 
p. 276.) by Caffini, (vid. laHire’sTab. Aftron. p. 8.) 
by Sir Ifaac Newton, (vid. Gregory Aftron. p. 3 36.) 
to amount to but 10 Seconds. 

VI. From all which ’tis plain, that in Propor- 
tion as the Means have become more certain, 
and the Inftruments of Meafuring more exaft, it 
has been obferv’d, that the Angle A C B of the 
Parallax of the Sun has conftantly grown lefs and 
lefs. 

And therefore that thefe abovemention’d Diffe- 
rences that have occur’d among the Aftronomers, 
haVe only proceeded from the Moderns ufing 
better Methods and more exaft Inftruments than 
the Antients ; but they are by no means to be ac- 
counted Difagreements, as fome unskilful Perfons 
have called them, fince the Antients have only 
fhown thereby how far they had attain’d, and the 
Moderns, how much farther: And this is the 
more remarkable, becaufe the faid Differences have 
only been found between the Antients and the 
Moderns ; but fo far as they occur between An- 
tients and Antients, and Moderns and Moderns 
that have made ufe of the fame Methods and In- 
■fttpments, they are hardly worth the naming. 

y y 4 VII; Now 
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VII. Now to proceed. Since Aftronomers have 
found in the Triangle ABC the Side A B or the 
Semidiameter of the Earth, with the Angie of the 
Horizontal Parallax of the Sun A C B ,-and knowing 
that the Angle B A C is a right, when the Center 
of the Sun C is in the vifible Horizon A I, they 
have found in this Triangle, two Angles and one 
Side, wherefore by Trigonometry, they may find 
out the Line B C, or the Diftance of the Sun from, 
the Earth. 

VIII- Now this Diftance B C of the Sun frcm 
the Earth being known, which is likewife -one 
Side of the Triangle BDC, they ftill feek for 
for two Angles in the fame, they being here 
neceftary to compute the Semidiameter of the 
Sun DC. 

IX. To find this, they obferve with their In- 
ftruments (which, by the way, exceed very much 
in Exaftnefs thofe of the Antients) the Angle 
DBG containing the whole vifible Breadth of the 
Sun, and this they term the Apparent Diameter 
bf the Sun. 

The half whereof is the Angle D B C or the 
Apparent Semidiameter of the Sun, fo called, be- 
caufe it contains the half of its Diameter. 

X. There has not occurred, in the Ccurfe of 
Ages, fo great a Difference in this, as in that of 
the Parallax ; and confequently likewife accord- 
ing to thefe three times which w*e have remark’d 
among the Obfervcrs before about the Parallax, 
(when the Sun is in its middle Diftance, that is, 
between the fartheft from, and neareft to the 
Earth) the apparent Diameter of the Sun, or the 
Angle D B G is computed by 

Ptolorny, to be 31 Min. 20 Sec. 

Copernicus , at about 32 Min ■ 45 Sec. 

Tycho and Longomontcmus 3 1 Min. — — 


Ricciolus 
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Ricciolus * 31 Min. 5 6 Sec. 

Huygens 30 Mm. 30 Sec. 

Newton , who much approves/ 8 

the Obfervations of Caffrni >> 3 2 Min. 1 3 Sec. 

and Flamflead — j 

La Hire, about - - — - — 3 2 Min. 1 1 Sec. 

XI. So that the bigheft Computation of the ap- 
parent Diameter amounting to 32 Min. 45 Sec. 
and the ioweft being but 30 Min. and 30 Sec. the 
Difference is no more than 2 Min. 1 5 Sec. the half 
of which being taken for the Angle DBC, pro- 
duces only a Difference of 1 1 Min. that is, about 
tj Part of the whole. 

XII. Whereas the greateft Parallax being of 
3 Min. and the fmalleft but of 6 Sec. the former is 
above 30 Times bigger than the latter, as we 
have fliewn above by Numb. Ill, IV, V. 

XIII. And from hence it is manifeft, that the 
Variety of the Obfervations, in the apparent Dia- 
meters, may produce fome, tho’ but a very fmall 
Difference ; but in the Angle of the Parallax, it 
will occafion a very great one in the Magnitude 
of the Sun. 

XIV. Finally, forafmuch now that in the Tri- 
angle DBC, is found the before-given Side 
B C, or the Diftance of the Earth, and the half 
apparent Diameter of the Sun, or the Angle 
DBC; and moreover, the Angle B D C being a 
Right Angle, becaufe the Line B D touches the 
Circle D O G at D ; it follows, that in the faid 
Triangle ®£) B C, there are found two Angles 
and one Side, whereby the third, D C, or the 
fought-for Semidiameter of the Sun may be found. 

XV. We might now, after this manner, from 
thefe and the preceding Conceffions, compute, 
hrft the Diftance of the Sun from the Earth B C,and 
afterwards the Bignefs of its Diameter D C. 

But 
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But fince our View here is only tofbew the Mag- 
nitude of the Sun, and the Difference thereupon be- 
tween the Old and Modern Aftronomers, but 
not fo much to enter into any Bifcuflion of the 
Diftance thereof, we fhall make ufe of a more 
concife Method, which is neverthelefs attended 
•with a Mathematical Certainty, and will be ob- 
vious to fuch as are experienced in Geometry. 

And this confifts in the following Proportion, 
or Rule of Three ; in which we fhall ufe the 
Angles A C B and D B C in the Head of their 
Sines, which ’ indeed would be moft agreeable 
to Geometrical Exa&nefs ,• but becaufe there 
refults no confiderable Difference from it, and 
yet the Calculation is much more convenient, 
we fhall ufe it as other Aftronomers have done. 
And thus it proceeds : 

As the Angle A C B, or, the Horizontal Parallax of 
the Sun , is, to The Angle D B C, or the apparent 
Semidiameter thereof , fo is The Earth’s Semi- 
diameter A. B, to The Sun s real Semidiameter DC. 

And this Rule does not only obtain with refpeft 
to the Suri, but likewife to all other Heavenly 
Bodies wnatfoever. 

XVI. So that according to Tycho, -\ 
taking the Parallax 3 Minutes, and the/ 
half apparent Diameter 1 5 j Minutes fa 5 j times. 

the Semidiameter of the Sun is greaterX 
than that of the Earth A B,- - ^ 

And thefe Numbers being cubed, % 

(forafmuch as Spherical Bodies/ 

are to each other as the Cubes of > 138 times. 

their Semidiameters) the Sun is^ 

bigger than the Earth — — —— — — / 


XVII. Ac- 
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XVII. According to Ricciolus the"! 

Parallax go Seconds , is to the appa- 
rent Seinidiameter 15 Min. 58 Sec. 
as go to 958 Seconds , or 1 to g ; > 31 times. 

and confequently the Semidiameter 
of the Sun DC is greater than that 

of the Earth AB y 

This being multiply’d cubically , ) 
makes the Globe of the Sun bigger^ giooo times. 
than that of the Earth above 3 .■ . 

XVIII. According to Sir Ifaail ■ 

Newton, the Parallax 1 o dec. is to the j 
apparent Semidiameter 1 < 5 j Min. as ! . , . 

10 Seconds to 967! Seconds j .and j ^ ? t mes - 
confequently the Sun’s Semidiameter | 

is bigger than the Earth’s — -j 

And this being multiply’d cubi -7 
caliy, the Body of the Sun exceeds/900,000 tint. 
that of the Earth about 3 

XIX. Finally la Hire’s Proportion' 
requiring 6 Seconds Parallax, they 
are to 16 Min. 5 j Sec. apparent Se- 
midiameter, as 6 Sec. to pdyj Sec. or > 160 times, 

1 to i< 5 oi 4 ; accordingly the Semi- 
diameter of the Sun is greater than 

that of the Earth — J 

And according to the Cubical^ 
Multiplication, the Sun exceeds the/4,ooo,ooot/?» 
Earth’s Magnitude, at leaft- -3 


XX. From 
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XX. From all which compared with one ano- 
ther we may gather, 

j Fir ft. That the Semidiameters of the San have 
increas’d from full Fiye, or hardly Six ; fir ft to 
full 3 1, afterwards to full p6, andlaftly, to 160 
Semidiameters of the Earth ; which, to thofe that 
are not much vers’d in thefe Matters, fince the 
the Numbers are not great, may feem probable 
enough. 

Secondly , But that the Globe of the Sun itfelf 
Ihould grow from hardly 140 Magnitudes of the 
Earth, ftrft, to 31000, and afterwards on a fudden 
to <700,000, and laftly, to the Size of four Millions 
of Times greater than the Globe of the Earth, is 
fuch a furprizing thing, that they who are not 
ufed to thefe kinds of Calculations, muft needs 
judge it impoffible, and think that altho’ all that 
has been faid about the Semidiameters were true, 
yet this would appear a Miftake in Aftronomy : 
But every one that underftands Geometry knows 
that one is as fare as the other. 

So that we now fee finally, that this Increafe 
and Difference of the Sun’s Magnitude, manifeft- 
ing itfelf in the Sequel of Time, was principally 
and moftiy occafion’d by the continual Diminu- 
tion of the Angle of the Parallax, fince the fmall 
Diverfity in the apparent Semidiameters might 
indeed contribute fomething, but yet very little 
thereto. But its amazing Magnitude is now par- 
ticularly to be afcribed to the Cubical Multipli- 
cation of the real Semidiameter thereof. 

XXI. Since therefore all that has been advan- 
ced, carries along with it a Mathematical Cer- 
tainty in the manner of computing, it remains 
only to be inquired, whether the lateft Aftrono- 
mers have likewife rightly obferved that the Angle 
of the Parallax is fo fmall, which we fliall leave, 
to the Study of thofe that think themfelvcs con- 
cern’d 
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cern’d therein ; forafmuch as the comparing th e 
three Ways that were in Ufe from the Times o^ 
the Ancients, to Tycho Brahe , and from him in 
the laft Age by Ricciolus , Wendehnus, and others, 
and now by Meffieurs Caffini , Flamflead, and la 
Hire , would prove too great a Digreflion, and 
take up too much room here. 

This is certainly true, and obvious to all that 
underftand the Science of Aftronomy, that, the 
Antients, according to their own Confeffion, 
could hardly be certain to a Minute in their Cal- 
culations of the Heavenly Bodies, even with their 
largeft Inftruments ; and that the following Me- 
thods have had great advantages above the for- 
mer, both in proceeding more certainly, and in 
coming much nearer ; becaufe that the Angle, 
which was neceflary to them for computing the 
Sun’s Diftance, was fo much greater, compri- 
fing the whole Space between the Moon and the 
Earth, which is about fixty Times as large as the 
Semidiameter of the Earth, of which the An- 
tients were obliged to make ufe, which renders 
the Miftakes of the latter in their Obfervations fo 
much fmaller than thofe of the former. But the 
Moderns, by the help of their Telefcopes and Mi- 
crometers, feem to have brought this Science of 
Aftronomy to as great a Perfe&ion as it is pof- 
fible for Men to do, making the Firmament itfelf 
ferve them for a Quadrant by the means of the 
afore-mention’d Inftruments and proper Pendulum- 
Clocks ,• and fo, with no lefs Certainty than the 
former, they are able to make their Obfervations 
to a few Seconds. 

% 


S £ C T. 
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S e c T. V. It may be {hewn, with fufficient Certainty , 
that the Sun is above 1 00,000 Times bigger than 
the Earth. 

But if the Parallax of the Sun does ftill re- 
main immenfurable to thofe Obfervers that can 
meafure every thing with fo much Exaftnefs, 
efpecially if they endeavour to meafure it about 
the neighbouring Planets, Mars and Venus, which 
(if their Diftance alfo do not hinder) have Pa- 
rallaxes much greater and more capable of Ob- 
fervation, and then make their Calculation of the 
Parallax from the Sun’s and Planets Diftances, 
(the Ratio whereof is better and fufficiently 
known to them) it may be inferr’d, that it con- 
fifts in a very few Seconds or lefs, if they obferve 
and difcover it after this Manner. And therefore 
that we may conclude upon juft and true Prin- 
ciples, that altho’ thefe Magnitudes which the 
prefent Aftronomers do afcribe to the Sun, can’t 
be fo nicely determin’d, by reafon of the Small- 
nefs of the Parallax (as all of ’em, even the chiefeft, 
allow, and whereof I could produce many Proofs) 
neverthelefs the fame muft be unconceiveably 
great. And in cafe we fhould not admit of the 
160 Semidiameters of la Hire, and confequently of 
the. Magnitude of the Sun above four Hundred 
Thoufand times bigger than the Earth, yet we 
can’t think thofe of Mr. Huygens fo much to exceed 
the Truth, who makes the half Diameter of the 
Sun equal to 1 10 of thofe of the Earth, and its 
Magnitude confequently 133,100 more than that 
Earth ; which as, it is eafy to compute,* does re- 
require a Parallax of eight, or near nine Se- 
conds. 


Or 
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Or we may come yet nearer, and take the 
Calculation which Sir Ijaac Newton makes ufe of 
in his “Theory of the Moon , which fuppofes the Sun’s 
Semidiameter to be 96?, and its Magnitude to be 
5100,000 Globes of the Earth. Yea, if we take 
that of Flamftead and Horrox, of about 12 Se- 
conds ( vid. Newton Princ. Mathem. p. 414.) Which 
is twice as large as Mr. La Hire’s ; we (hall find 
yet more certainly, that no confiderable Error is 
committed in afcribing too great a Magnitude to 
the Sun, tho’ that includes in its Semidiameter 
above 80, and in its Magnitude above 500,000 
times that of the Earth. 

Wherefore fuppofing (as we have done, SeEl. III.) 
that the Sun is 100,000 as big as the Earth, we 
may be fufficiently allured, that we rather make it 
too fmall than too great ; fince the Parallax in this 
Cafe of about 21, is at ieaft bigger than 20 Seconds, 
and admitting with Sir lfaac Newton, the apparent 
Semidiameter to be i 6 \ Minutes, we find the 
Sun’s real Semidiameter to be barely 4 6~. And 
that no Error is committed here in allowing too 
much to the Sun, appears from hence, That the 
Obfervations (as Sir lfaac himfelf owns in the Place 
above)of Kepler, Ricciolus and Wendehnus don’t allow 
the Parallax to be much greater than 20 Seconds; 
tho’ they have not us’d the accurate Method of 
Cajjini in their Obfervations, which renders this 
Parailax yet much fmaller. 

Again, becaufe (as appears by Sell. IV.) IVen- 
delinus himfelf, after his Method, makes it 15 Se- 
conds, which is fo much lefs than 20. 

Lafily, The Teftimony of the fo often prais’d 
Sir lfaac Newton , is of great Weight in this place, 
who making the Parallax to be 20 Seconds, fays. 
That he choofes rather upon that Occafion to 
make it too big than too little ; whereby he does 
2 • not 
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not obfcurely infinuate, that the fame ought real- 
ly to be taken fomething fmaller. 

From whence then it follows, that the Dis- 
agreement between the firft and the laft Aftrono- 
mers does not prejudice the Truth of the Con- 
clufions of the latter, about the determining the 
Sun’s Magnitude ; and that it is not too large a 
Conceflion to allow it to be at leaft 100,000 times 
as big as the Earth. 

Sec t. VI. Convi&icns from the foregoing Olfervations. 

C a n it now be imagined, that fuch a dreadful 
Globe of Fire, which is above 100,000 times 
bigger than our Earth (and one might more truly 
fay above a Million of times, according to the 
aforefaid Demonllration) has been produced by 
mere Chance, and for fo many Ages continued to 
difcharge thofe great Functions, of which all the 
Inhabitants of the Earth are daily fenfible ? And 
can any one perfwade himfelf that a Sea of Fire, 
of fo aftoniihing an Extent, could have been con- 
tained within its Bounds, and in the Order and 
State we find it in, without the continual Di- 
rection of a great and wonderful Power and Wif- 
dom ? Whereas there is no Matter known to 
Mankind, which with refpeCt to us operates 
with more Fury, and, if it be in any Quantity, 
more ungovernably than Fire, of which there 
comes down to us daily (as the Burning- Glafles 
prove) fo much from the Sun, either in, or with 
the Light thereof. And ought not the Hjfctbefis, 
that Chance, (or fomething elfe that is entirely ig- 
norant of its own Aftions, is the productive Caufe 
of the Sun) make every one, even the boldefi: 
Atheift himfelf, live in a perpetual Fear ; that by 
fo continual a Motion and Raging of fuch an 

un- 
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unconceivably great Quantity of Fire and in- 
flamed Particles, or that fometime. or other, by 
the Defcent of a much greater Quantity at once 
of this Matter from the Sun, along the fame Way 
in which its Rays proceed at prefent, might fee 
every thing on Fire upon the whole Globe ; or 
that the Sun having confumed the Food of that 
Fire, might change its Nature, and ceafe to com- 
municate its Warmth and Light to us; by which 
Means the whole Earth would be turned into the 
moll difmal Dungeon that any one can poffibly 
conceive. How much more eafie then and happy 
do thofe Men live, who acknowledging the 
Maker thereof for an Almighty God, and their 
Gracious Benefa&or, know that every thing, and 
that even this dreadful Globe itfelf, of Light and 
Fire, can only ftir and move according to the 
Good Pleafure of him that is the Lover of Man- 
kind ; and who, to deliver us from fuch a well- 
grounded Apprehenfion, has declared exprefly in 
his holy Word, Gen.v iii. 22. That while the Earth 
remaineth. Seed-time and Haruefl, and Cold and Heat, 
and Summer and Winter, and Day and Night JhaU not 
ceafe ; which Promife has been made good for fo 
many thoufand Years. 

Sect. VII. The Suns Di (lance from the Earth. 

N o w if we pafs on from the Magnitude of 
the Sun (of which I hope thofe that underiland 
what has been already laid are fully convinced ) 
to its Diftance from the Earth, to the end that we 
may likewife therein reftify thofe miftaken Notions, 
which even from our Childifh Years we have con- 
ceived about it, and which we can fcarce fancy 
to be more than the Space of a Mile from us, an 
unlearned and unexperienced Perfon will not be 
lefs aftonifiied than he was before, when he hears 
Vo l. III. Zz as 
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us declaring, that we do not make too large an 
Allowance for the Sun’s Diftance, if we maintain 
for a certainty, that it amounts to above iooq 
Semi Diameters, or Thicknefs of the Earth. 

That the Sun is very far from this Globe may 
be proved by the Sun-Dials and otherwife, which 
we {hall now pafs by, only {hewing, as we have 
done before in Sect. IV. that the Difagreement of 
Aftronomy, with refpeft to the various Diftances 
of the Sun, are only occafioned from hence, that 
the Moderns are furnifhed with fo much better 
Inftruments or Methods for obferving the Sun’s 
Parallax than the Ancients ,• fo that the fmaller 
this continually appears to be, fo much the greater 
is the Sun’s Diftance from the Earth. 

To fet this Matter in a clearer Light, for the 
Benefit of thofe that are not skill’d in Aftro- 
nomy. 

Let the Semidiameter of the Earth, A B, 
"Tab. XX. Fig. ■$. (as in Seel. IV. Numb. VII.) 
be taken for an Unit, the Angle of the Horizontal 
Parallax of the Sun A C B in the Triangle A B C A, 
being likewife known by Obfervations : Then, 
fince BACis a Right Angle, the Diftance* of the 
Sun from the Earth, or from the Line B C, 
may be eafily found by Right-lin’d Trigonome- 
try: This Operation will be readily perform’d 
by fuch as only underftand that Way of Com- 
puting. 

Suppofing then A C B to be the Angle of the Parallax • 

With Tycho Brahe of three Minutes, D 
we find the Diftance B C to confift ofC 
Semidiameters of the Earth to the Num-( 1 
berof— — j 

With Ricciolus of 3 o Seconds, barely — • 7000 

With 
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With Newton, CaJJini , &c. of io So-? 
conds BC is full - — ) 

With Huwens between 8 and 9 Se-? 
conds, — ii — -1 — .J** 000 

And with La Hire of but 6 Seconds,? 
to full 34,000 

And if ( as has been done before ) we' 
fuppofe the Sun to be 100,000 times 
bigger than the Earth, the Parallax 
ACB will be about 20 Seconds (com-, 
puting the apparent Semidiameter of 10,000 
the Sun to be 32*- Minutes) and the 
Diftance of the Sun from the Earth 
will amount to Semidiameters there- 
of, ■■ 1 1 ■ ~-j 


Now fince we can be allured from the fo exadc 
Obfervations of the greateft Modern Aftronomers, 
that the Parallax A C B is not more than of 20 
Minutes, we cannot conclude with the fame Con- 
fidence as a Geometrician can meafure the Di- 
ftance of any two Places on the Earth, how great 
the true' Magnitude of the Sun, and how far its 
Diftance is from us ; but it may be concluded by 
a Geometrical Certainty, beyond all manner of 
doubting : 

Firfl, That the Sun is ore hundred thoufand times 
as big as the Earth. 

And, Secondly, That its Diftance from us is 
not lefs than ten thoufand Semidiameters of the 
Earth, 
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Sect. VIII. Convict ions from the foregoing Obfer- 
vations. 

Now fince it is indifputably true, that if the 
Sun had been placed much nearer to the Earth 
than we find it, nothing lefs could have been ex- 
pensed than a Total Conflagration thereof,; and 
in cafe it had been much more remote, the Earth 
would have refufed to produce its Fruits for the 
Support of thofethat dwell upon it. Can any one 
imagine again, that it is without Defign, that this 
great and terrible Fire among fo many numberlefs 
Places that it might have poflefled in the great Space 
of the Univerfe, with refpeft to the Earth,fhould be 
fixed juft there only, where it can caufe fo much 
Good and fo little Harm to this Globe ? Now if 
fo unhappy a Philofopher (who maintains that the 
Sun has by meer Chance only acquired juft that 
Place which is fo ufeful and advantageous to the 
Earth, and all that is upon it) be a Mathemati- 
cian, let him compute how many Places (in 
which the Sun might have been placed by the 
fame Chance) are to be found in the vaft Con- 
vex of the Starry Heavens, and how many thou- 
fand to one it would have been, but that the 
Sun might have been fixed in one of ’em, where 
it would have been entirely ufelefs to the Earth. 

Sect. IX. The Earth for Conveniency fake fuppofed 
to fland fill. 

This feemed to be fufficient to ferve for a 
Conviction to fuch as ftill doubted of the Wifdom 
of the Maker. But fince Cuftom, that feems to 
cloud our Reafon with Stupidity and Infenfibility, 
caufes moft Men to look upon this furprizing 
Wonder, like the Beafts without Attention, we 

muft 


The Religious Philofopher. 755 

muft advife all thofe who ftill find themfelves but 
little affe&ed by the common Notices of what 
they fee daily paffes in the Sun, briefly to con- 
template with us a few Particulars thereof, 
with refpeft to the Earth, in which ( we here de- 
clare once for all, that ) we defign to ufe the 
fame manner of Speaking and Figures that are 
agreeable with the Notions of Tycho Brahe , and 
are adapted to thofe Globes, by which a qui- 
efcent Earth and a Sun, moving about it are ex- 
prelfed. Thofe that embrace the other Hypo- 
thefis with Copernicus , namely, that the Earth 
moves about the Sun may keep the fame Meaning, 
and adapt it to their own Opinions, as they muft 
do in the moft, if not in all the Works ol the 
greateft Aftronomers ; which, tho’ they defend 
the Opinion of the Earth’s Motion, yet in their 
Calculations concerning Sphericks, or the Circles 
and Angles which they make, do likewife make ufe 
of the fame Figures and Expreffions as are founded 
upon the Immobility of the Earth ,• as is well 
known to thofe that have read their Books, and 
even the Writings of Copernicus himfelf. 

Sect. X. The Suns Diurnal Motion. 

N o w if any Body were to have his Dwelling 
upon the Globe of the Earth p e mf Tab. XVI. 
Fig. 1. and would make himfelf and all other 
Men happy, would not his firft Care be ( in order 
to avoid living in perpetual Darknefs) that the 
faid Globe fhould be enlighten’d ? Now this is 
performed by the Sun ( for Inftance) at E. 

But when this is done, if the faid Sun E flood 
always immoveably over the Point e , it would be 
there always Day, and exceeding hot ; but on 
the contrary it would produce a perpetual Night 
and continual Cold at /, both which would, be 

Z z 3 very 


75 6 The Religious Pbilofopher. 

very inconvenient ; forafmuch as in the laft Cafe, 
tho’ the Fertility of the Earth were not thereby 
diminiihed, yet all Pleafnre ; and in the firft 
Cafe too, our moil agreeable Reft would be ob- 
ftru&ed. 

To prevent all this therefore, it feeraed again 
neceffary, that this Sun ftiould move round the 
Earth in fuch a Circle as E T F S E, in order to 
enlighten the fame, and render it fruitful on all 
fides, and not to ftand always ftill againft one 
part of it ; now this happens by the fame Sun’s 
moving round the Earth every twenty four Hours, 

Sect. XI. The Suns Annual Motion, Declenjton, and 
the Seafons of the Tear. 

But now altho’ the Sun fhould daily enlighten 
and warm the Earth, yet if it were not to move 
in the aforefaid Circle E T F S E, this ill Con- 
fequence might again be expefted from it, name- 
ly, that every thing upon the Earth, within the 
Segment of the Circle ef, would be fcorched by 
its Heat ; and other Parts of the Earth upon 
which the Rays of the Sun fell more obliquely, 
would be render’d barren by Cold. Wherefore, 
that the greateii part of the Earth might not re- 
main ufelefs, ’twas requifite again, that the Sun 
in its Circulation ftiould be ferviceable to more 
parts of the Earth ; and this again we fee per- 
formed by the Sun, when it recedes on declines (tom 
the Equator EF on both fides, to A Northward, 
and to C Southwardly, whilft it always moves in 
the Circle AY D, which the Aftronomers call the 
Ecliptic, or Sun’s Way. In this Circle it moves 
daily about one Degree, or the 360^ part of a 
Circle from the Weft to the Eajl, whilft in • the 
fame Space of Time it circulates from Eajl to_ 
Weft at an equal Diftance from the. Equator E F, 
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of which circular Motions the two extream ones, 
A B and CD, are here defcribed; the laft of 
which it performs in one Day, and that in the 
Ecliptic AY D, in 365 Days, or in a Year ; and it 
is this Diurnal Motion that produces Day and 
Night, and the Annual, the four Seafons of the 
Year : So that for Inftance, J tis Summer upon 
thole Parts of the Earth, a and g, when the Sim 
is at A in its Way AYD; and Winter when the 
Sun is at D ; and Autumn and Spring when it is 
upon either Side of the Globe, in the middle be- 
tween A and D. 

Sect. XII. The great Ufe of the abovefaid Motions. 

Now by thefe Motions, belides the preven- 
ting thofe great Inconveniencies, which would 
furely come to pafs, if one continual burning Sea- 
fon, or an all-congealing Cold fhould always pre- 
vail in the fame Region of the World ; we find 
that moll of the inhabited Places of the Earth 
are enlightned and warmed, according to the 
Manner and Meafure that is moll agreeable to 
the Nature of the People and Fruits that belong 
to it : This Diverfity of Seafons, and Diftribu- 
tion of Heat and Cold, being alfo the Caufe that 
fome Lands are difpofed and adapted to produce 
Spices, and fome particular Kinds of Fruits, and 
other Countries others whilft in the mean time 
this general Benefit is enjoyed by all Mankind, 
tho 5 difperfed over the whole Face of the Earth, 
by the Means of Trade and Shipping, by which 
every Nation may abound with thofe Commodities 
that are not the natural Produce of its own 
Land. 


See 1. XIIL 
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Sect. XIII. Conviffions from the foregoing. 

Before I proceed any further, let me ask 
thofe Philofophers, who deny the Wifdom and 
Goodnefs of the Supream Director of all things. 
Whether upon feeing any Royal or Princely Gar- 
den, they would ever pretend to fay, that no 
Art nor Method had been ufed therein by the 
Gardener ; tho’ they fliould obferve, that in order 
to caufe thofe Plants to grow, which could not 
bear the Coldnefs of that Climate, Glafs-Cafes, 
and Places with Stoves and other Conveniences, 
had been prepared to make ’em enjoy as much 
Warmth as poffible ; whilft on the other hand, 
Arbors and fhady Places were provided for other 
Plants that could not bear much Heat ? And whe- 
ther they would not be convinced upon feeing the 
great Variety and ingenious Difpofition of the 
Plants, Flowers and Fruits in fuch a Garden ; that 
it was not Chance, nor an ignorant Caufe, but 
the Skill of a judicious Dire&or, which had ex- 
erted itfelf in all thefe things, and whofe Defign 
was to caufe the Mafler of the Garden by fuch a 
coftly Apparatus, and by contriving fo many dif- 
ferent Degrees of Heat, to reap the Benefit of 
his Labours, and to enjoy the Refrefhment of 
thofe Fruits which his own Climate and Air were 
not able to produce ? 

And can any one that is admitted to contem- 
plate the Agreeablenefs of fuch a Garden, tho’ 
he fhould not fhare in the Fruits thereof, think 
himfelf obliged to thank the Owner for his 
Goodnefs, in ihewing him the Secrets of his Art, 
and the wonderful Ufes of the Plants ; and yet be 
no ways affected with the Goodnefs of the Great 
Creator of fo glorious a Body as the Sun is ; by 
the Warmth of which, the whole Earth is turned 

into 
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into a Pleafure-Garden and a fine Park, as may 
appear in Tab. XV I. 1. where the Torrid 
Zone, a, b, c, d, reprefents the Orangery, or 
Place in which thofe Fruits that require the 
greatefl: Heats are produced ; whilft others, that 
require a more moderate or even a cold Air, do 
meet with the fame in the two Temperate Zones, 
a, g, h, b, and c, d, i, k, or even farther towards 
the Poles in the Frigid Zones, g,p , n> and /, m, k, 
as far as the fame remain fruitful. Thus we fee, 
that there is not only a particular Climate appro- 
priated to fuch various Sorts of Plants and Trees, 
but that which renders the Obligation that all 
Men lie under to the adoreable Dire&or of all 
thefe things ftill greater, is, that his bountiful 
Mercy does not only difplay therein a wonder- 
ful Wifdom even to the cloying with Pleafure 
thofe that feek for the fame ; but likewife, that the 
Fruits produced thereby feem to be made for no 
other Purpofe, befides the Honour of the Creator, 
than for Medicines to Men in their Sicknefs, and 
for Food and Refrelhment to thofe that are in 
Health ; and in general, to render them happy in 
innumerable Inftances, in which they are fenfible 
of their Ufe and Convenience. _ 

Sect. XIV. and XV. The Morning and Evening 

Twilight. 

Besides what has been already fliewn to be 
fo wonderful in the Dire&ion of the Sun in its 
daily and yearly Courfe, let an Atheift judge 
again, whether it is without a determinate End 
and Purpofe, that the Rays thereof palling from 
a thinner into a thicker Medium, are refra&ed and 
turned away from their true Courfe, in order to 
produce the Twilights of Evening and Morning ; 
whereas otherwife, upon the Setting of the Sun 
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in all Places, a bright Day would be immediate- 
ly changed into a Pitch-dark Night ? And it may 
be eafi y perceived, that it is fo ordered on pur- 
pofe to be ufeful to Men, the Organs of whofe 
Sight would be very much prejudiced, if the 
Tranfition from much Light to much Darknefs 
were made all at once : But they that would' be 
more fully informed in this Matter, need only look 
back to what we have faid in the 17th Contern- 
templation about it. 

That which may be farther obferved here, is, ■ 
with how much Reafon God to convince Job of 
the Narrownefs of his Underftanding, has taken a 
Proof thereof from this Refraction of Light in the 
following Words ; Chap, xxxviii. v. 12. Hafi thou 
commanded the Morning fince thy Days ? And caufed the 
Day Spring to know his Place ? Which la ft words 
are tranflated by Pool and others. Do you know per- 
fectly the Place of the Twilight ? 

To make this more intelligible to thofe that arc 
-unexperienced in the Mathematicks,we have fhewn 
above, in Tab. XIV. Fig. 3. that the Sun A being 
under the Horizon E Y, and calling its Rays A H 
upon the Air at H, the faid Rays do not proceed 
direCtly, and in a ftrait Line to D ; but by being 
infleCted, and making an Angle A H F, they are 
turned afide to F, and refraCted or broken at H, 
and thereby produce Day-break orTwilight to thofe 
that live at F. Now it is known to every one 
by numberlefs Experiments, that according to the 
greater or lefler Thicknefs of the Air, which 
varies in different Places, and in the fame Place 
too, at different times, for many Reafons, the 
Refraction does likewife differ : And therefore, 
that the Twilight, with refpeCt to the extreameft 
Parts where it is feen upon the Earth, or in the 
Air, cannot be determined by any Body ; fo that 
the faid Queftion feems to carry this Meaning 

along 
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along with it. Did you ever truly underfund the d't 
jerent Thicknefs of the Air , both in your own and other 
Climates of the World, or the greater or leffer Refra~ 
8 ion proceeding from thence, and confequently the Varia- 
tions of the Morning and Evening Twilights, which are 
the Refult thereof ; or have you any Command or Di- 
rection over it ? To which Proportion no Mortal 
will ever be able to return any other Anfwer, than 
that this, has always been myfterious and impra- 
cticable to him ; to convince holy Job whereof, 
was the Defign of God. 

Befides what has been juft now faid, there 
may be ftill added thefe Reafons, why ’tis impof- 
fible for Men to know exa&ly the Place^of the 
Twilight : Firft, Becaufe it feems necefl’ary to 
be fuppofed, that the Sun is encompafled with a 
kind of an Atmofphere, or Circle of Vapours (as 
the Earth is furrounded with Air) which upon 
the Account of the Sun’s Nearnefs, does always 
fhine, and is enlighten’d with the Fire thereof. 
Secondly, That the Sun fliining upon the Parts or 
Vapours of the Air, the Rays are fent back from 
fome of ’em, as it were from a Looking-Glafs 
by Reflexion, to the People who begin already to 
enter into Night ; both which contribute very 
much to the Production of the Morning and 
Evening Twilight : See concerning this, Gregory’s 
Afironomy, p. 127. where that great Mathemati- 
cian (as if he intended to corroborate our Inter- 
pretation) ufes the following Expreffion : For thefe 
Reafons the Bounds or Place of the Morning and 
Evening Twilights are not fo certain : Befides 
which, he alledges feveral other Caufes of this 
Uncertainty, 
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Sect. XVI. The Weaknefs of our Conceptions. 

Now forafmuch as all the great Services which 
the Sun renders to Men, Beafts and Plants, are 
not to be number’d ; forafmuch as we fee them 
daily renewed ; forafmuch as if we had been 
blind before, or remain’d always in Darknefs, 
we fhould be ftruck with Wonder, and as it were 
tranfported at the Glory of the Sun’s firft Ap- 
pearance. I have often flood amazed, how it 
was poflible, that not only the Atheifts (who 
ad herein according to their Principles) but like- 
wife others that acknowledge a God, and that 
pretend to worfhip him upon other Occafions, 
are fo little affeded with all the Advantages that 
accrue to them from the Sun : For inftance, how 
few are truly thankful for this great Benefit, that 
God caufes the Sun to rife in the Morning and 
enlighten the World, and to fet in the Evening 
and produce the Night, by the Shadow of the 
Earth, in order to give Reft to all Creatures that 
have been tired by the Labour of the Day ; and 
fo in other Matters. 

But particularly even thofe who are now en- 
tirely convinced of the Magnitude of the Sun, 
and its great Diftance from the Earth, by the 
Mathematical Demonftrations of the Aftronomers, 
as well as by fo many Places of the Holy Scri- 
ptures ; fuch as Pf. lxxiv. v. 16. Thou haft prepared 
the Light and the Sun ; and Pf. cxxxvi. v. 7. To 
him that made great Lights ; and many others, have 
feen that the Spirit of God himfelf has appoint- 
ed this great and glorious Body for a certain 
Proof of the Infinite Power of the Maker and 
Ruler thereof ; and yet they hardly feem to have 
formed a right Notion of it. Befides Cuftom, 
the Weaknefs of our Imaginations feems to be the 
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principal Caufe thereof, which is unable, as well 
by reafon of the Smallnefs of many Creatures that 
we are forced to view with Microfcopes, as be- 
caufe of the Greatnefs of thefe heavenly Bodies, 
to reprefent them properly to us : And tho’ no 
Body that underftands Demonftration can doubt 
thereof, yet every one will find how defective his 
Imagination is in forming juft Ideas of their real 
Greatnefs or Smallnefs : Of this we have no oc- 
cafion to produce any Proofs ; let every Man only 
examine himfelf, and fee whether he does not 
difcover within him, what many of the greateft 
Mathematicians are obliged, with Shame, to con- 
fefs, that they themfelves experience concerning 
this Matter : See what Mr. Huygens fays about 
it in his Cofmotheoros, p. 124, and 125, who, to 
obviate this Weaknefs of the Humane Imagina- 
tion, endeavours to make ufe of another Means, 
to imprefs more ftrongly upon our Minds the 
Greatnefs of the Works of our adoreable Creator, 
and of the Diftance of the Sun from the Earth ; 
fliewing, that if we fuppofe with him, that the 
faid Diftance amounts to 1 2000 Diameters of the 
Earth (which yet is much lefs than what the 
Modern and moft Accurate Aftronomers do with 
good Reafon maintain ) that a Bullet Ihot out of 
a great Cannon, and moving in an equal Degree of 
Velocity, will be 2 5, or at leaft 24 Years in palling 
from the Earth to the Sun. 

Sect. XVII. How much Time is required for a Cannon 
Bullet to pafsfrom the Earth to the Sun. 

Now that what has been advanced by Mr. Huy- 
gens does not exceed the Truth, will appear : 

I. Becaufe, according to the moft exaft Men- 
furation by the French Mathematicians, a De- 
gree of a Great Circle upon the Globe of the 

Earth 
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Earth amounts to 5.706b Toifes or Fathoms of 
fix Foot ; from whence it follows, that the 
Diameter thereof amounts to 6.538,594 of the 
like Fathoms, according to the faid Mr. Huygens 
and Wbifton in his PraleEl. Jftron. p. 13. 

II. This being multiplied by 12000, the Di- 
ftance of the Sun from the Earth, amounts to 

78.463.128.000 of French Fathoms. 

III. Now by the Experiments of Merfennus , a 
Gannon-Bullet advances in a Pulfe, or the Second 
of a Minute, about a hundred of the aforefaid Fa- 
thoms, it therefore requires 784,631,280 Seconds 
to pafs with the like Swiftnefs from the'Earth to 
the Sun. 

IV. This Number is fomewhat fmaller than 

788.940.000 which are the Sum of the Seconds 
of Twenty five Years, if one allows to each of "’em 
365 Days and 6 Hours, as may appear by the 
Calculations of the faid Mr. Huygens. 

Sect. XVIII. How much Time is required for a 
Ship , or any Living Creature that can run Fifty 
Miles in a Day and a Night, to pafs from the 
Earth to the Sun, and ConviSlions from thence. 

N ow if the Swiftnefs of a Cannon-Bullet 
ihould too much dazzle any ones Imagination j 
let him fuppofe a nimble Animal, fuch as a 
Horfe, a Deer, a Bird, as alfo a Ship, either of 
which, if they can advance Fifty Miles every 
Twenty four Hours, will at leaft require xxoo 
Years, either to run, fly, or fail, fuch a Space, 
as is between the Sun and the Earth, which may 
be eafily computed, if one again fuppofes : 

I. That the Sun is diftant from the Earth 12000 
Diameters thereof. 

II. That a Degree, according to a Pilot’s Cal- 
culation, being fifteen Dutch Leagues, the Circum- 
ference 
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ference of the Earth will amount to 5400, and its 
Diameter to 1718 Dutch Leagues. 

III. This being multiply’d with 12000, the 
Product of Dutch Leagues between the Sun and 
Earth, will be 2i,6i<5,ooo. 

IV. This being divided by 50, or the Miles 
that a Ship will fail in a Day, or a Horfe run, 
the Amount will be 412,320 Days, or about 
1129 Years. 

I thought I could not do amifs in being fome- 
rhing the more large upon this Subject, and in 
fhewing the Sun’s Diftance from the Earth after 
more than one manner; fince Mankind are wont, 
upon this Occafion, to reprefent to themfelves a 
Giant like a Dwarf ; and the great Firmament, 
and thofe glorious Bodies which it contains, 
and efpecially the Sun, with refpeft to its Mag- 
nitude and Diftance, incomparably fmaller than 
they really are, and confequently make the 
dreadful Power of the Creator, Contempti- 
ble inftead of Wonderful and Infinite. 

Sect. XIX. The Swiftnefs of LIGHT. 

Let the Atheift now go on with us, and Con- 
template that Wonder of all Wonders, that fur- 
prizing Creature the Light, in its Properties 
only, fo far as they are known to us, and in 
the firft Place, its unconceivable, and (if it had. 
not been proved experimentally, its altogether) 
incredible Velocity. 

It may perhaps appear ftrange to many, and 
even not to be admitted by moft, if we ftiould 
affirm that Light requires fome Time for the 
Parts of it to defcend fucceffively from the Sun 
to us, and in that manner to be emitted from all 
Parts of that Glorious Body : Forafmuch as the 

chief 
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chief Philofophers of the laft Age, and many 
others of this, to whom the lateft Obfervations 
of the Aftronomers are not yet known, have 
thought, and with great Appearance of Truth 
too, that Light moved much after the fame man- 
ner as a Stick lying between the Sun and us, 
whereof one End being protruded from the Sun, 
the other in an inftant, and without any Space of 
Time, would be likewife moved ; fo that properly 
and according to this Hypothefis, the Light does 
not come down to us from the Sun, but that 
which is near and about us is only put into a 
continual Motion by the Sun, or by the Power 
of its heavenly Matter. But they that are of 
this Opinion, will be yet much more fhock'd, if 
we fhould tell them, that this Light is not only 
derived to us continually from the Sun, and that 
it requires fome Time to pafs to us, but even that 
it is protruded with fo great a Swiftnefs, that it 
does not take up more than half a Quarter of an 
Hour, or about ji Minutes to pafs from the 
Sun to us, that is to fay, to run fo many Millions 
of Miles. 

Sect. XX. An Experiment to prove that Light 
really moves and comes from the Sun. 

A n a&ual Proof that Light moves, and that 
even when the Rays of it are collected in any 
Quantity, it will protrude Bodies it meets in its 
Courfe, and, as it were, blow them away, may 
be found in the Hiftory of the Royal Academy of 
Sciences, 1708, p. 25. where Mr. Homberg relates. 
That a Light Matter, fuch as the Amianthus, or 
Plume-AUum, being fuddenly brought into the 
Focus of a Burning-Glafs, upon a Wood-Coal, 
was driven off by the concurring Rays of Light ; 
and that the Spring of a Watch, one End of which 

fatten'd 
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fatten'd in a Piece of Wood, being likewife placed 
in the Focus of a Glafs of twelve or thirteen 
Inches, the Rays ftruck againft the loofe End of 
it, and caufed it to move backwards and forwards 
juft as if it had been thruft with a Sticks 

Now this does undeniably prove a great Swift- 
nefs of Light ; yet this amazing Courfe of it, as 
it furpafles all Imagination, fo with many would 
it exceed all Appearance of Truth* were it not 
that the ten Years Obfervations made by Mr. Ro- 
wer, upon the Eclipfes of Jupiter s Satellites , had 
put this Matter fo much out of Difpute and 
Doubt, that the greateft and moft accurate Ma- 
thematicians have been forced to admit it upon 
the Strength of thofe Experiments. 

It lhall fuffice here, that we may not fwell this 
Difcourfetoo much, to produce only the Teftimo- 
ny of Sir Ifaac Newton , tho’ we could likewife add 
many others; thefe are the Words of that Gen- 
tleman in his Prim. Philof. p. 23 1. Prop. 96. Lib. i. 
in the Scholium. For that Light is pujhed on fucceffive- 
ly, the Parts of it following each other, and that it 
paffes from the Sun to the Earth in the Space of ten 
Minutes (in the fecond Edition he has alter’d it 
to f&ven or eight Minutes) is now certain by the Ap- 
pearances o/Jupiterh Satellites, and confirmed by thi 
Obfervations of feveral Ajlronomers . 

And when afterwards he publilhed his Qptieksi 1 . 
which are proved and illuftrated by a Number of 
wonderful Experiments, we find him fpeaking after 
this Manner, in the Eleventh Propofition of the 
Second Book of the Third Part, p. 23 6. The Light 
is tranfmitted in d certain Space of Time from the illu- 
minating Body , and employs about feven or eight Mi- 
nutes in its Courfe from the Sun to the Earth s Where- 
upon he adds the Proof, the firft Words of which 
are. This was firfi obferved by Rotner, and after « 
wards by others , by Mean's of the Eclipfes of Jupiter’i 
You lit Aai ’’ Satellites i 
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Satellites . In his fecond Edition of his Opticks, 
he only allows about /even Minutes for this Paf- 
fage of the Light. 

They that defire to fee this more largely pro- 
ved, may confult Mr. Huygens, in his Treatife of 
Light ; Mr. Whiflon in his Prelect. Aflromm. and 
others. Befides, that the Impoffibility of the 
contrary Hypothefis has been already fiiewn both 
by Newton and Huygens. 

It is fufficient for us, fince we cannot here de- 
fctibe the Particularities of Aftronomy, to fhew 
that this has been proved to be an unconteftable 
and certain Argument, by the moil accurate In- 
quirers into the Nature of Light, and. that the 
boldeft Atheiftshave no Reafon to doubt thereof, 
unlefs they underftand nothing of Mathema- 
ticks, or are ignorant of the lateft Difcoveries 
about the Properties of Lights or if they would 
be pleafed to read the aforemention’d Aftronomi- 
cal Lectures of Mr. Whiflon, p. 229, and 230. 
where the Re&i-linear Progreffive Motions of the 
little Particles of the Light are largely handled 
and proved beyond all doubt ; and where he 
fliews, according to the niceft Obfervations, that 
in half a quarter of an Hour’s time, the Light 
pafies through all that Space that is between the 
Sun and the Earth. And this being allowed, let 
them refied with themfelves, whether it be cre- 
dible, that it is by meet Chance, and without any 
Direction, that Bodies protruded with fuch an 
amazing Swiftnefs, can always obey fo many 
Laws without once varying in their unconceivable 
Progrefs, as it has been obfervea with refpeCt to 
Light upon fo many Occafions ; of which more 
hereafter. 


Sect. 
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Sect. XXI. What would be the Confequence , if the 

the Rays of Light jhould become a Solid Body } and 

the Parts thereof adhere to each other. 

I Shall here add, that I have been exceed- 
ingly affe&ed with the Confideration of the dread- 
ful Velocity of Light, as ofcen as I thought that 
if once fo many Particles thereof fhould adhere tct 
each other* fo as to compofe a little Body, weigh- 
ing no more than the tenth Part of a Grain, they 
would exert as great a Force by the Swiftnefs of 
their Mdtion in ftriking upon any Body upon the 
Earth, as a Bullet of twelve Pound Weight fhot 
out of a great Cannon. 

Now that it is not impdflible that Light fhould 
become a folid Body, feems to be prdved by that 
Matter which we at prefent call a Phofphorusj 
which feems to confift altogether, or for the 
moft part, of a combined Fire or Light ; foraf- 
much as if We put the fanie into Oyl of Cloves,; 
the Light thereof cleaves to the Oyl, and cau- 
fes it to fhine, as is known to the Chymifts. 

And now that no body may think fuch a dread- 
ful Force improbable, which we fuppofe to be 
in the defcending Light* in the aforefaid Cir- 
cumftances, let him fuppofe : 

I. That Light partes in half a Quarter of ad 
Hour, or 450 Seconds from the Sun to the -Earth* 
which has been fhewn above to amount to the 
Number of 78,463,128,000 French Fathoms. 

II. It follows then, that this being divided by 
450, the Light partes thro s 174,362,506 thereof 
in one Second or Pulfe. Let us fuppofe it* for, the 
fake of a round Number, to be juft 174,362,500. 

III. Now a Twelve-pbunder fhot out of a Can- 

non is found to advance in the fame time a hun- 
dred of thefe Fathoms , 

A Hi IV- Ana 
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IV. And it is manifeft from the Laws of Me- 
chanicks and the Do&rine of PercuJJion, that the 
Force of Projectiles, with refpeft to their Courfe 
and PercuJJion, are in the fame Proportion to each 
other, as their Weights multiplied with the length 
of the Way which they make in the fame Time. 

Now for the fake of thofe that do not under- 
ftand Mathematicks, we {hall fpeak a little more 
plain, and fay ; that a Bullet of fix Pound, 
which in a certain Time runs the Diftance of 
200 Fathom, has twice as much Force, as a 
Bullet of twelve Pound, that runs but 50 Fa- 
thoms in the fame Time ; for 6 times 200 makes 
1200, and 12 times 50 is but 600, or the half of 
1200: After the fame manner, a Bullet of 12 
Pound running 100 Fathom, in a certain Time, 
has as much Force as a Bullet of 6 Pound that 
runs 200 Fathoms ; of 3 Pounds and 400 Fa- 
thoms ; of 2 Pounds and 600 Fathoms, in the 
fame Time, &c. forafmuch as the Weight of each of 
thefe Bullets being multiplied with the Way that 
they make in the fame Space of Time, does always 
produce the like Number of 1200. 

V. From whence we may infer, That in cafe 
an Aggregate of Light by its Velocity, does aft 
with the fame Force as a Bullet of 12 Pounds; then 
in order to find out theWeight of the Light necef- 
fary thereto, this Rule will have Place. 

Wherefore, as the Length of the Way (or as 
174,362,500 French Fathoms) which the Light 
goes in the Second of a Minute, is to the 
Length of the Way that fuch a Bullet runs in the 
fame time (or to 100 of fuch Fathoms ;) fo is 
the 1 2 Pound-weight of the Bullet to the Pounds, 
or rather to theWeight of this Body of Light, that 
has the fame Force. 

VI. This Rule of Three being calculated, the 
Weight which the Light will have upon this Oc- 
fionwillbe I7 -4rrrr of a Pound. And 
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And fuppofing a Pound, of 1 6 Ounces, to 
contain 7580 Grains, and thofe Ounces to be 
Troy-Weighty the Weight of this Body of 
Light will be r£n 4 f $ , or about T j of a Grain, as 
is faid before. 

Sect. XXII. Convictions from thence. 

N o w in order to be convinced not only of 
the Prefence, Jbut likewife of the Neceffity of a 
Divine Dire&ion, fince this dreadful Swiftnefs of 
Light is known, and fince we find by Experience, 
in thoufands of Bodies, that Light will adhere to 
them, and become a folid Body, and they being 
kindled,it will appear again ; let an unhappy Infidel 
once more ask himfelf, by what Law or Neceffity 
of Nature it happens, that this Light never comes 
to be turned into a little folid Body, whilft it is in 
the Sun, and fo defcend to us with its ufual Ce- 
lerity ; whereas Water is converted to Hail in the 
Air, and the Spots in the Sun feem to reprefent 
fuch a Cohefion of Parts. Certainly if Chance 
only had place here, we cannot give the leaft 
Reafon why it fhould not fo happen, or why 
a dreadful Storm of thefe collefted and com- 
prefled Particles of Light, Ihould not overfpread 
the whole Earth with utter Deftruction in an 
Inftant. 

Sect. XXIII. Light runs in fir ait Lines. 

One of the Properties of Light is, its Mo- 
tion in Right Lines,from whence, according to all 
Experiments, the Separation between Light and 
Darknefs is juftly deduced, and fo likewife are 
the Shadows in Perfpettive. 

A a a 3 
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Tp give an Infiance thereof : It is known that 
the Rays (Tab. XX. Fig. 3) proceeding from the 
Points bf the Sun, AandB, and thofe that lie be- 
tween, if they run dire&ly forwards according to 
the Lines AP and B P ; do form the Cone of 
Shadow or Pyramid, CDPj whereas on the con- 
trary, if the Light did not move in ftrait Lines, 
but in all kind of Curves, as Sounds are propa- 
gated, there would be no Darknefs or Shadow 
where the Light could have no Accefs, and 
confequently no Separation between Light and 
Darknefs. s 


Sec t. XXIV. Experiments to prove that Fire is 
produced by Light. 

Another Property of Light is, that it is 
either Fire it felf, or that it parries a great deal of 
Fire with it,- and they that have a Mind to be 
furprifed v/ith the Powers and irrefiftable Motions 
that do appear in this Fire, and by which it is dif- 
pofed (when united in any confiderable Quantity) 
tp cpniume every thing in the moft dreadful Man- 
ner ; let them take an occafion to view the Force 
of the new-invented Burning-Glafles of Meffieurs 
Hartfoeker and Tfchirnhaus , or to read the Efteds 
thereof Lead and Pewter of a confiderable 
Thicknefs are immediately melted by the faid 
Burning-Glafles ; wet Wood will burn in an in? 
fiant ; Brafs and Copper, and even Iron Plates, 
will glow and melt prefently ; and many People 
know how much Time is requifite to caufe ham- 
mer’d Iron to flow in the hotteft melting Fur- 
naces. Bricks, Pumice-ftones, and Earthen Vef- 
fels even full of Water will be diflolved and vitrified, 
and tire Water at the fame, time almoft boyled, 
Asbe/tus, Plume-allum, (which, according tp the 
tTeffimony of kjnher 3 vyill even bear the Fire of 
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the Glafs-Blowers without any Alteration) as alfo 
Gold, upon which all the Powers of our common 
Fire have been in vain employed hitherto, (and 
of which mention is made above) are turned to 
Glafs in the Focus thereof. They who defire to 
fee a more particular Account of thefe Matters, 
may confult the Aft. Lipf. 1687. p. 52. 1688. 
p. 206. 1691. p. 518. and the Hiftory of the French 
Academy of Sciences. 

Sect. XXV. Conviftions from hence . 

N o w let an Atheift who knows from all this, 
that the Rays of the Sun do either confift of fo 
devouring a Fire, or do carry a great Quantity 
thereof along with them j or, if he has ever ob- 
ferved the terrible Force thereof in its Effects ; I 
fay, let fuch a Man fir ft reprefent to himfelf the 
almoft incredible Velocity with which it comes 
down to us, and compare therewith the Force 
protruded by a little Flame of a Lamp, with 
which thofe that blow Glafs do make it 
glow and melt when they blow againft it with, 
any kind of Swiftnefs ; and then let him tell 
us, whether he can think, without Uneafinefs, 
that this great Solar Body tranfmits Fire to us 
with fo terrible a Velocity, and that it is only ow- 
ing to meer Chance that there does not come 
down a greater Quantity of this dreadful burning 
Matter, and overturn and deftroy the whole 
Globe of the Earth with an unextinguilhable 
Flame. And if he imagines, that this Earth is fe~ 
cured by fixed and neceffary Laws of Nature from 
being confumed with Fire, how can he prove that 
fince one Day is fair, and there is fcarce a Cloud 
to be feen in the Sky, hut the next is continue 
ally rainy and ftormy ; may there not likewife fuch 
an. Alteration happen in the Sun to morrow, whereby 
A a a 4 every 
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every thing fliall be burnt and confumed. There 
is nothing more required to keep fuch an Infidel 
in a continual Fear (if he be true to his own Prin- 
ciples) as the Confideration of that Danger with 
which he is threaten’d every Moment, if the 
Light of the Sun were moved by meer Chance 
only, and without a Wife and Merciful Dire&ion, 

Sect. XXVI. The Quantity of Light . 

Now let a Philfopher, who feeks for his un- 
known God in the true Difpofition and Strufture 
of the Things of this vifible World, contemplate 
with us the amazing, and fcarce conceivable 
Quantity of this Light , which is continually and 
inceffantly tranfmitted from the Sun. We have 
faid fomething upon this Subject before, when 
we treated of the Fire in the Air, and fo far as 
it related to Light ; but in order to be yet more 
fully convinced thereof, it is certain, by Expe- 
rience, that this Light fills our whole Air, and 
all that Space that is between us and the Sun, 
at leaft ; that, excepting the Shadows, there is 
no Place, tho’ never fo fmall, where it does not 
fhew itfelf ; [We exprefs our felves thus that, no 
Body may except againft the Word fill. 3 We can 
perceive it in the two loweft Planets Mercury 
and Venus ; in the Moon which moves about the 
Earth ,- and even in the three uppermoft Planets, 
Mars, Jupiter, and Saturn % From whence it is 
farther apparent, that this Light does fufficiently 
fill all thofe Places to which it extends itfelf, 
fince wherever the Eye, or the Sun alfo, and 
thofe other heavenly Bodies may be placed, either 
the Sun itfelf, or its Light, which falls fir ft upon 
the Planets, and is from thence refle&ed to us, 
may fie feen, unlefs feme intervening dark Bodies 
prevent the fame. 
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Now if any one would examine how great that 
iilmofl: inconceivable Space is, which is continu- 
ally filled with the Light proceeding from the 
Sun, (to fay nothing here of the fixed Stars) let 
? em fuppofe with the modern Aftronomers ac- 
cording to the Table by which Mr. Huygens made 
his Automaton, p. 447. that the Diftance of the 
Earth from the Sun with refpedt to that of Sa- 
turn likewife from the Sun, is as 100 topji ; that is 
to fay, Saturn is about 9 k times farther from the Sun 
than the Earth. Now ’tis plain enough, according 
to the modern Experiments, that the Diftance be- 
tween theEarth and the Sun amounts to about 12000 
whole, or 24000 Semidiameters of the Earth, 
and therefore that the Diftance of Saturn being9 I 
times as great, it amounts to 228,000 Semidia- 
meters of the Earth : For which Reafon a Globe 
that would fill theSpace between Saturn and the Sun, 
would contain 11,852,352,000,000,000 Globes of 
the Earth ,* thefe Globes being to one another as 
the Cubes of their Semidiameters : So that now 
every body that confiders this almoft inexpreffible 
Number of Globes equal to that of the Earth, 
that are requifite to compofe one only equal to 
the Orb of Saturn, will eafily agree, that the Space 
which is filled with the Light of the Sun, may be 
juftly termed, in a manner, unconceivable. 

But if we go farther, and in order to demon- 
ftrate the Quantity of Light, confider together 
with this Vaftnefs of Space, the Swiftnefs of the 
Light, which, as we have ftiewn before, pafles 
from the Sun to us in 7 ■§■ Minutes, or about the 
eighth Part of an Hour, it will appear thereby, 
that it pafles from the Sun to Saturn , or to the ut- 
moft Part of the Orb (being defcribed upon its 
Diftance from the Sun as a Semidiameter) in 
9 | times fo many Minutes, that is to fay, in 
j rs Hour ; at leaft, if it be fuppofed that Light 

moves 
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moves every where with the fame degree of Ve- 
locity ; for which reafon this great Orb will be 
emptied again in lefs than five quarters of an 
Hour, if the Light pafles thus fwiftly on ; and 
therefore there muft proceed fuch an unfpeakable 
quantity of Light from the Sun, as fhall fuffice 
in 24 Hours to fill fo great an Orb about twenty 
times. 

Sect. XXVII. Convictions from thence. 

N o w I leave it to an Atheift (who would 
not dare to maintain in the prefence of wife 
Men, that his Candle which ferved to light his 
Chamber in the Evening, came there by chance) 
to judge himfelf, whether this glorious Sun, this 
wonderful Fountain, from whence for fo many 
thoufands of Years there daily flows fuch an un- 
conceivable quantity of Light, can be believed 
by him to be produced without Wifdom ; and 
whether all the Benefits which it continually oc- 
cafions to thofe that inhabit the Earth, cannot 
demonftrate to him that a great Power (which 
ought juftly to be dreaded by his Enemies) to- 
gether with the Will as great to do Good to 
Mankind, had place in the Produ&ion of the 
Sun : And whether fo prodigious a Body, with 
continual Streams of Light flowing from it, and 
which by its dreadful Velocity feems capable to 
hurry all things away with it, has been able to 
ferve for warming and enlightning Mankind, 
and by fertilizing the Earth to preferve them 
alive, without a wife Direction and Government, 
for fo many Ages ? 

Let it not be objefted here, that the Sun by con^ 
ftantly illuminating a Sphere as big as the Orb of 
Saturn , or bigger (fince it is credible, that the 
Light of the Sun diffufes itfelf beyond Saturn) and 

filling 
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filling it fo often with Light, and by having laft- 
ed as many Years as the World, may feem to 
have almoft confumed all its Light ; and fo if not 
quite wafted, yet muft be greatly diminiihed, 
lince that is contrary to Experience : For in An- 
fwer thereto, befides, that no Body can be per- 
feftly allured, that Light does not circulate like 
the Blood in Animals, and after having perform- 
ed its Courfe, comes back to the Sun again ; 
which Cartejius, probably to avoid this Objection, 
feems to have thought : I fay befides this, the 
Particles of Light may alfo be conceived to be 
fo very fmall, that notwithftanding they do fo 
far fill this whole Orb, that the Interftices or 
Spaces that are between, may remain entirely un- 
obferved by us ; yet being taken all together, they 
may not perhaps amount to the quantity of one 
Grain of Sand ; for which Reafon there could be 
no Diminution perceived in the Body of the Sun 
in as many more Years or Ages. 

Now as wonderful, and perhaps as incredible 
too as this may appear to many, it is neverthe- 
jefs well known to the Mathematicians, that the 
great Space of which the Starry Heavens ftiou’d 
be fuppofed the upper Superficies, might be filled 
in fuch manner with corporeal Particles, that no 
one Ray of Light, how fine and flender foever, if 
it had but a determinate Magnitude, could be 
able to pafs between the fame, and confequently 
the faid great Space would be abfolutely opaque. 
All which corporeal Particles, if they were joyned 
together, would neverthelefs not only not make the 
quantity of one little Grain pf Sand, but even 
not of the fmalleft Part thereof, provided its Mag- 
nitude were likewife determinate. See Dr. Keifs 
SnmdyMim, p. §4, & 55. 
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Sect. XXVIII. The Ufejulnefs of the Divergency 
of Light. 

But if an Atheift fhould confider this conti- 
nual and fwift Stream (as it really is) proceeding 
from the Sun, not only as it brings Light always 
with it, but likewife an aftual Fire ; he mull be 
forced to confefs, according to the Experiments 
of the Burning-Glades, that if this Light and 
Fire Ihould defcend to us in fuch a clofe and 
compreffed Body as we find it is when the Rays 
of it are collected in the Focus of the faid Glaf- 
fes, the whole Globe of the Earth with every 
thing belonging to it, would foon be reduced to 
a more dreadful Glowing than Metals put into 
Fufion in a Furnace. Now it is fure enough, that 
this fiery Light is more hot and deftruftive near 
the Sun, than in the aforefaid Focus ; fo that in 
order to convert the Earth into a glowing Ocean, 
of which one can hardly think without trem- 
bling ; nothing more is required, than that the 
Light ihould come down quite to us with its 
Rays, as compact and clofely united to each other, 
as it really is near the Sun. 

This being laid down, let him ferioufly weigh, 
with himfelf, whether he can think it to come 
to pafs without Wifdom and Dire&ion, that there 
is fuch a Motion communicated to the Rays of 
Light, and fuch a Law prefcribed to them, 
which they have ftri&ly obeyed hitherto for fo 
many Ages, without once receding from "’em, 
tho’ they themfelves are entirely ignorant there- 
of, and whereby the Earth, and even the Unir 
verfe itfelf have Hill been preferved from this all- 
confuming Fire. The Laws we mentioned to 
which Light is fubjeft, are, that as foon as it 
comes from the Sun, the Rays of it are fcatter’d 
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and divided from each other, and continually 
more and more fo, the farther they proceed in 
Right Lines. This the Learned exprefs by the 
term of the Divergency of the Rays. 

Of this we have fpoken before, when we treat- 
ed of the bufinefs of Vilion, or Sight, and of 
Fire ; and to avoid Repetitions, we fliould have 
palled it by here, were it not that from this Di- 
vergency or Separation of the Rays of Light, 
there feem’d to refult a Proof, which is alone 
fufKcient to caufe an Infidel to fee with indifpu- 
table Clearnefs, that there is a God that governs 
this now fo beneficial and ufeful, but otherwife 
fo terrible, Subftance of Light and Fire, and there- 
by preferves from unavoidable Deftru&ion, every 
thing that has Life and Being upon the Earth, 

Sect. XXIX. The Properties of the Divergency 
of Light. 

W e fhall only add the following, to what has 
been faid before upon the fame Subjedt, to the 
end that thofe who are not verfed in Opticks 
and other parts of Mathematicks relating to 
Light, may have plainer Notions thereof : Let it 
be then fuppofed (7 'ah. XXI. Fig. 2.) that S is a 
Point in the Sun, from whence the Rays S a A, 
ScE, ScC, SiD, SbB,&c. in their Progrefs 
from S to A, C, D, E, continually diverge or 
recede as they move from each other : Now 
there need not be much pains taken to fhew, that 
the fame Rays which at the diftance S B, 
fall upon the Plane Circle A E C D, when they 
are nearer to the Sun; and for Infiance, when 
they have proceeded no farther from it than 
to S b, are all within the Circumference of 
a fmaller Circle need; and confequently, that 
the Fire of which thefe Rays confift, or at leaft 

which 
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which accompanies them, is fo much thicker, or 
prefled together in the little Circle ae c d, than 
in the great one A E C D, as this laft is bigger 
than the former ; or to fpeak in the Language of 
the Mathematicians, the Heat which the little 
Circle a e c d undergoes, is fo much greater than 
that which the bigger Circle A E C D feels from 
the fame Rays, as the Square of the Diftance of 
the great Circle, or of S B or S A, &c. is great- 
er than the Square of the Diftance of the little 
Circle, or of S b or S a: That is to fay, when S B 
is twice as great as S b, the Heat a ta e c d is 
twice two times, or four times greater than at 
A E C D ; and fo S B being 100, and S b y* 
their Squares are 100 times 100, and five times 5, 
or 10,000 and 25 ; and confequently the Heat at 
need: Is to the Heat at A E C D : As 10,000 : 
To 25, or as 400 to 1, tvhich is likewife con- 
firmed by Experience. 

From whence it is then manifeft, that if one 
knows how much one Place is nearer to the Sun 
than another, one may likewife according to this 
Rule, make an exadt Calculation how much more 
Heat is produced by the Rays of the Sun at 
one Place than at another upon occafion of their 
Diftance ; and generally that *tis true, that by 
how much the nearer any thing is to the Sun* 
fo much the greater Heat it muft undergo from 
the united and compared Rays thereof ; as alfo 
the farther it is from the Sun, the lefs will it 
feel of its Heat. 

Now as this is known to be true by all Ma- 
thematicians, let an unhappy Atheift confider in 
his Retirement, whether he thinks it can be by 
Chance, that a glowing Sea of Fire above 100, ooo 
times bigger than the whole Globe of the 
Earth, is about the Sun at S, the burning Rays 
whereof S B, SA, S % SC, SD, &c. come 
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down with fo unfpeakable a Swiftnefs inceffantly, 
(and therefore in fuch a Number as is hardly to 
be conceived) upon the Earth at ADCE,- and 
yet that this terrible Fire does not immediately* 
and in the moft difmal manner confume every 
thing upon it. 

J Tis true indeed, that the Diftance S B, which 
is between the Earth B and the Sun S, being of 
the Length of 12,000 Diameters of the Earth, may 
contribute fomething thereto ; but yet this beauti- 
ful Globe is by no means preferved from the afore- 
faid terrible Deftru&ion by this only. To under- 
ftand which, let it be fuppofed, that there comes 
down from the Point of the Sun S upon the 
Earth, the Rays S a, S e, S b, Sc,Sd } &c. with- 
out Diverging , or in parallel Lines, and clofely 
joyned together; or (to render the Notion 
thereof yet clearer) that the faid Rays being near 
the Sun at the Point B, are diverged and fepa- 
rated from each other as they go, but proceed- 
ing farther lofe. their Divergency ; and defeend- 
ing down by their Parallelifm or Equiciiftar.ee 
form the circular Column a cm k, it is plain, that 
all of ’em will fall upon the Circle k m , and there 
produce a Hear, which is fo much greater than 
that which would be perceived in the great Cir- 
cle AECD from the fame diverging Rays, as 
this laft Circle is bigger than the little one k 'm. 
This appears from the Burning-Glaifes, the Force 
of which does only confift herein, that the Ray$ 
are collected into a fmaller Compafs ; fo that 
they give a clear proof of this Truth, that the 
Rays of the Sun being collected into a narrower 
Compafs, even at fo great a Diftance from the 
Sun itfelf as is the Earth, are yet capable of 
producing a terrible Heat. From whence then 
it does follow certainly enough, that it is not fo 
much the Diftance of the Sun, but the Diver- 
gency 
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gency or Scattering of its Rays more and more, 
which chiefly diminifh the force of Burning; and 
that the faid Diftance or Remotenefs does hard- 
ly contribute more towards preferving the Earth 
from an entire Conflagration, than by the difii- 
pating and feparating the Rays more and more 
from each other, in proportion to the Length 
Which they run. 

Sect. XXX. Two great Ufes of the faid Divergency. 

From this Divergency of the Rays of Light 
from all Points whatsoever (which muft be confi- 
dered as a Wonder by all Men) we may deduce 
thefe two^Advantages, which the adorable Crea- 
tor beftows upon us, and which we have before 
already hinted : 

Fir ft. That the Earth is thereby fecured from 
being confumea by the Sun. 

Secondly , That by fuch Divergency all Bodies 
are enlighten’d on all Sides by the Rays that are 
fcatter’d upon ’em, and thereby render’d vifible 
to every one. Thus we find in Vol. I. Tab. X. 
Fig. i. that the Rays of Light KP falling from 
the Candle K upon a Point P (for Inftance upon 
the Point of a Needle) feparate themfelves from 
one another there, as well as at the Candle itfelf, 
and fo render the faid Point vifible in every Part. 

Sect. XXXI. Refratlions and their Ufes. 

But forafmuch as {Tab. X. Fig. 3.) thefe Rays 
from A, diverging and filling the Space AST, 
the fame would alfo happen from all the other 
Points N, L, M, B, &c. of the Object A B, and 
therefore the fame Rays diverging, for in- 
ftance, from B and A, will be entirely mingled 
with each other at S Q T, and fo represent to 
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the Eye at S T a confufed Light of all the fur- 
rounding Objefts, but no diltinfi: View of any 
one ; there feemed therefore fomething to be hill 
deficient to render the Light compleatly ufeful 
to us; and that befides the re&ilinear and diver- 
gent Motions of Light, there was yet another 
Law requifite, by which all the Rays proceed- 
ing from A or B might be again infleded towards 
each . other, and gather'd together in fo many par- 
ticular Points a and b> which has been alrea- 
dy proved to be the foie Caufe of diftinft 
Vifion. 

Befides this, to the end that the Light may be 
as ufeful to us as poffible, fince the Sun when it 
Sets would turn the perfeft Day in a very fmall 
fpace of Time into thick Darknefs, and'when it 
Rifes, would change a Night as dark as Pitch 
in a few Minutes into a bright Day ; by which 
means our' Eyes paffing fo fuddenly from One Ex- 
tream to the other, might be much prejudiced 
and weaken'd, as Experience often {hews ; there 
feemed to be a Means neceflfary to caufe the 
Brightnefs of the ftrong Light of the Sun to ad- 
vance and recede gradually ; and this is brought 
about by-the Morning and Evening Twilights. 

Now I wou’d ask an Atheift, who pretends 
not yet to be able to difcover the wife Purpofes 
of him that has prefcribed fucb Laws to the Light > 
and which it ftriftly obeys. Whether he could 
have found out a better way to avoid the above- 
mention’d Inconveniences, than by enduring Light 
with the Properties of Refra&ion, whereby, as 
we have already Ihewn, the two aforefaid Diffi- 
culties may be obviated ? And fince they are 
actually prevented by this Method; What Rea- 
fon has fo unhappy a Philofopher to deny the 
Wifdom of the Creator and Ruler of fo glorious £ 
Body ? 

V Ql, IIL B b b 8 e 0 i' s 
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Sec t. XXXII. 7 'he Reafon of the Angles . 

N o w to fixew that thefe Refradions of the 
Rays of Light can’t be afcribed to mere Ounce, 
let, (Tab. XXI. Fig. 3 .) a Ray S O proceed from 
the Sun S to the Superficies of the Water F G; 
and fuppofe from the Center O a Circle FB.GP 
defcribed as large as you will, it is experimentally 
true, that the Ray B O does not proceed ftrait 
forwards to R, but at O makes the Angle BOP, 
for which Reafon the fame Ray being thereby 
refracted proceeds from O to P, according to 
P O, which is termed the refraded Ray. 

After the fame manner the -Ray b O, does not 
proceed ftrait forwards to r, but breaks at O p : 
Now whether thefe refraded Rays O P and 
p O do likewife run in ftrait Lines, or elfe as 
often as they meet with frefh Refinance or Re- 
verberations are again infleded, we don’t here 
difpute. 

Now I leave any one, that is reafonable, to 
judge whether he imagines it poffible to happen 
without any Diredion, that all the Rays O S, 
O .r, and all others that with different Ob- 
liquity fall upon the Water ^(3, as here at O, 
with fo dreadful a Velocity, with which they are 
protruded; and that being entirely ignorant of all, 
things elfe as well as of themfelves, they can ob- 
ferve fuch a Law without once departing from it, 
that their broken Rays, O P, O do exadly ever 
take the fame Way; that (fuppofing the Lines A B, 
JDP, a l, dp to be all at Right Angles to a d, which- 
is likewife at right Angles with Refped to 
F G) the faid A B and P D, as alfo a b and p d , 
will always have the fame Ratio to each other ; 
fo that to fpeak more plainly, as A B is two or 
three timesas long as P D, in all the other Incident 

Rays , 
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Rays, as here at b 0, a b will be twice or thrice 
as long is p d ; nor will there be, in fo many Mil- 
lions of Rays that fall in fuch various Obli- 
quities upon F G, and penetrate into the Wa- 
ter, oine Angle Ray to be found, notwithftanding 
their furprizing Swiftnefs, that don’t perfe&ly fol- 
low this Rule, at leaf! if all the Rays are of the 
fame Kind. 

Sect. XXXIII. The Structure of the Eyei with re » 
fpeSi to Light. 

And as when we treated of the Eye, we 
mention’d the Properties of Light as an unconteft- 
able Proof of the Wifdom of the Creator ; fo 
whilft we are here fpeaking of Light, we lhall 
briefly apply the Structure of the Eye, fo far as it 
relates to Light, to the fame Purpofe ,• and the 
moft obdurate Atheift, unlefs he absolutely re- 
fufes to liften to any convincing Proofs, is intreated 
by us, that he Would again attend to what we 
hate Laid in the Contemplation about Vijion. 

Sect. XXXIV. The Power of Bodies to reflect 
Light. 

But now tho’ Light fhould fall upon the Eye, 
and tho’ the Eye were furhifhed with all- the afore- 
faid Qualities for receiving the fame j yet that 
whole Bifpofition, and all th'ofe Properties would 
be in vain, and the noble Globe of the Earth 
would be of no more Advantage to the Inhabi- 
tants than it is to any Body now who is ftark 
blind ; unlefs belides all this, the Bodies upon, 
which Light falls had the Faculty of caufing the 
fame to rebound back from them, and to refietl 
the Rays thereof to all Places round about 
’em. • 

J Ebbs Now 
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Now fince this Property occurs in almoft all 
vilible Objefts, will an Atheift fay, that this 
was likewife by Chance, nor that the great End 
thereof was, to render Bodies vilible ? 

And if it Ihould appear to him too abfurd 
to afcribe all this to meer Chance only, let 
him then tell us, what Neceffity there is in 
the Combination of Caufes, why almoft all Bo- 
dies do enjoy this reflefting Power, with re- 
fpeft to Light ; whereas there are many which in 
relation to others that ftrike upon or againft ’em, 
do not exert fuch a Power, nor drive them 
back again with any Repercuflion. Thus we fee, 
for inftance. That every thing which falls with 
any Degree of Swiftnefs upon foft Clay, remains 
flicking in it, and is not refleded ; and yet the 
contrary happens when thofe exceeding fwift 
Particles of Light fall upon the fame ; for how 
fmall foever they be, they rebound from it, and 
thereby render the Clay vilible. We might relate 
many more Wonders concerning this Matter, which 
we (hall pafs by here, having occalion to fay fome- 
thing of them hereafter. 

Sect. XXXV. The A IR Invifible. 

Moreover, lince this Property of Re- 
fleding Light, is in a manner common to all 
Bodies, excepting perhaps fuch as are black 
(which by many is fuppofed to be occalion’d 
hereby, namely that Bodies fo tinged do not re- 
fled any of the Rays of Light that fall upon 
them, for which Reafon they have no other Idea 
of this Colour but as of meer Darknefs) Now 
muft we not herein again confefs a wife Difpoli- 
tion of the Great and Gracious Creator, who, 
notwithftanding that he has made Water and ma- 
ny other fluid Matters vilible, yet feems to have 

excluded 
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excluded the Air only, for the moft part, from 
that Faculty, notwithftanding that that alfo in 
itfelf is vifible like other Bodies, and feems to be 
very well adapted thereto by its Elaftical and 
other Properties, as appears when we comprefs a 
great Quantity of Air in the Pump, and then fud- 
denly let it out again by the Cock ? Now let an 
Atheift ask himfelf, whether this can appear to 
him to be fo order’d without any Defign or Pur- 
pofe ? And fince the Air itfelf being thus vifible, 
and fo far capable of flopping theCourfe of Light, 
would caufe us to live as it were in a continual 
Fog, and hinder us from feeing conveniently moft 
of the Objects about us, whether he does not ob- 
ferve, that this fame adorable Wifdom does here 
interpofe after a wonderful Manner for the Be- 
nefit of Mankind ? 

Sect. XXXVI. The Wonders of Reflection, 

And to the end that many miferable Philofo- 
phers, who think they underftand fo well the 
Laws of RefleXions and RefraXions, fhould not 
imagine that there are not more Wonders con- 
cealed in the fame, and that their Underftanding 
doesperfeXly extend itfelf thereto, let them give a 
fatisfaXory Reafon of the Appearances mention’d 
by that accurate Philofopher Sir Ifaac Newton, in 
his Of ticks, p. 23 8, and 34 6 , l aft Edition ; and tell us 
what is the Caufe that the Light paffing from a 
Glafs, and falling with a certain Obliquity upon 
a Place from which the Air has been exhaufted, 
does not proceed on,but returns back again to the 
Glafs ; and that when the Rays fall from the 
Glafs upon the Air with an Oblique Angle of 
more than 40 or 41 Degrees, the fame are like- 
wife entirely refleXed j whereas if they fall with 
a lelfer Obliquity, moft of ’em will pafs thro’ the 
Bbb 3 Air, 
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Air, fo that the Light which paffing thro I * * * 5 the 
Air upon the Glafs, can make itfelf a way thro* 
the fame, and yet the Light that paffes from the 
Glafs to the Air in the fame Obliquity feems un- 
able to make itfelf a Paffage in a fo much thinner 
Matter, whereby to purfue its Courfe. 

They that have a mind to fee many won- 
derful Circumftances befides thefe, may confult 
the above-mention 5 d Places, and from the 
Experiments there related, may with Cer- 
tainty enough infer, that we do not rightly un- 
derhand the Nature of Light, with refpeft to 
its Refleftions, whilft we only confider it as 
a Globe or Ball rebounding from any hard 
Matter. 

At leaft it is evident hereby, that there are 
Laws in Nature to which the Light is fubje&ed, 
of which perhaps none of the Naturalifts, if they 
had not thus found them true by Experience, 
would ever have thought. 

Sece. XXXVII. Experiments /hewing that Light 
may become a Solid Body. 

I Might have here forborn to have enquired 

into certain Queftions propofed by SivIfaacNew- 

ton, in his Opticks, p. 34 9 -Qm/I- XXX. where that 

Gentleman feems to incline to the Opinion, that 

Light, befides its being the moll adive Matter in 
Nature, may likewife become the Subftance of 
palpable Things, and be converted into a folicf 
Body ; but fince Mr- Homberg has put this Affair 
out of doubt by feveral Experiments recited in the 
Memoirs of the Royal French Academy , 1703. 
p. i 32 , &c. it feems not improper to fhew here 
likewife this Ufe of Light. And, 
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Firft, That Light penetrates almoft all Bodies, 
even thofe that appear obfcure to the Eye, and 
pafl'es thro* the fame, as is fufficiently known to 
fuch as make ufe of good Microfcopes, fince al- 
moft every, Objedt that has been viewed there- 
with, provided they are but thin enough, do in 
fome manner become tranfparent. 

Thefaid Sir Ifaac Newton tells us in his Op ticks, 
p. 223. That he has qbferved the fame in a dark 
Chamber, when any Matter reduced to a proper 
Thinnefs, was placed before the Hole through 
which- the Light would otherwife have palfed ; 
and he only excepts white metalick Bodies, which 
feem to refled all the Light failing on them. 

Secondly , If we fuppofe Flame to confift for the 
moft part of Light, we fee that it turns to a folid 
Body in the burning of Chalk, and efpecially in the 
making of Minium or Red-Lead from Lead-Afhes, 
which after having burnt and glow’d a great 
while, become more heavy. 

Mr. Homberg like wife relates, that if Quickfilver, 
being reduc’d to the utmoft Fluidity by Steel and. 
Antimony, be put over a Fire in a Glafs, the parts 
of the Fire which penetrate it thro’ the Glafs, and 
which may therefore be deemed a Light without 
any additional Mixture, will change it into a 
Powder heavier than the Quickfilver was at firft, 
and be of fuch Proof againft Fire, that it 
will bear glowing at leaft 24 Hours without any 
Evaporation ; arid when driven with a very vio- 
lent Fire, it may indeed evaporate into Sraoak, 
but will however leave a little Parcel of itfelf be- 
hind, which being formed by this Light in the 
Quickfilver, will alfume the Qualities of a folid 
and malleable Metal : This may be farther con- 
firmed by the Experiments made on the like Oc- 
cafion by Mr. Boyle, by which he fhews how fome 
Bodies, {hut up on every Side in Glafs, b.’come 
B b b 4 more 
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more ponderous by the Fire or Light that pafles 
thro’ the Pores of the faid Glafs ; but this is 
proved yet more plainly, and beyond all Difpute, 
by the following Experiment of the faid Mr. Hom- 
berg in the above-mention’d Place, who having 
reduced four Ounces of Regulus Martis to Pow- 
der, placed it about theDiftanceof i| Foot from 
the true Focus of the Burning-Glafs of the Duke 
of Orleans, ftirring it about from time to time 
with an Iron Spoon ; by the Heat of this Light 
there afcended a great Smoak from the faid Re- 
gulus for the fpace of an Hour, and then it 
ceafed : And tho’ one might expeft, that by the 
lofs of all thofe Particles which evaporated in 
Smoak, the Weight thereof would have been di- 
minifhed ; yet on the contrary, he found that the 
Weight of it was increafed quarter of an 
Ounce, and feme Grains, that is to fay, about a 
tenth part of the whole. 

Afterwards he placed the fame in a greater 
Heat, or in the real Focus, which put the Regu- 
lus into Fufion, and then it weighed no more 
than 3# Ounces ; fo that he reckons that this 
lofs of the half Ounce happening by the Evapo- 
ration and Smoaking, one may fafely affirm, that 
the Light had fir ft augmented it with almoft' the 
Weight of a whole Ounce, which by melting, 
and the Operation of fuch great Heat was diffi- 
pated again. 

Now whether this laft Calculation be juft or 
not, it plainly follows from hence, that this Re- 
gulus had in the firft of thofe Experiments gained 
by the Rays of Light, the Weight of almoft half 
an Ounce over and above all that evaporated in 
Smoak ; which clearly ihews, that Light can con- 
joyn itfelf to folid and palpable Bodies, and in- 
creafe the Matter thereof. . 

But the Reader is defired to confider this as 

the 
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the firft Sketch of a new Difcovery ! And I 
fhall not endeavour any farther here to determine, 
whether we ought with thofe great Men above- 
mention’d, to confider Light as the chiefeft . and 
moil adive Principle in Nature. This however 
feems to be unconteftably true, that Light is ei- 
ther a pure and uncompounded Fire, or carries 
fuch a Matter along with it ,- and how much 
ought to be afcribed to the Activity of Fire is 
ftifficiently known to every one. Experience like- 
wife teacheth us, how much all Plants and Ani- 
mals depend upon the Influence of the Light of 
the Sun ; infomuch, that if it cannot be faid to 
be the only adive Principle in Nature, at leaft 
it may be certainly reckon’d among the chiefeft. 

Shot. XXXVIII. Optical Experiments pajfed over. 

I Shall not amufe my felf here to rehearfe 
the common and known Experiments about Light, 
which the Science of Opticks fuggefts as fo many 
Wonders, tho’ they furnifh us with one pf the 
greateft Proofs to demonftrate, that there is a 
God who directs this miraculous Matter of 
Light, rendering it fubjed to fuch Laws, notwith- 
ftanding the amazing Velocity of its Motions, that 
evgn the greateft Mathematicians muft ftand afto- 
nifhed, when they fee all that true Argumenta- 
tion can deduce from it, performed by the fame. 
Thus we fee when it falls upon the Superficies of 
a Looking- Glafs, that it paints the Objed from 
whence it flows upon the faid Looking-Glafs, 
where the Image is reprefented ered equally 
large, and at the fame Diftance as the Ob- 
jed: : If it falls upon Spherical Convex-Glaf- 
fes, it likewife makes behind the fame a near- 
er and dired Image upon the Glafs ; and upon 
Spherical Concave- Glafles the Image will be 
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fometimes diredt, foraetimes inverted, now greater, 
then fmaller j one while it will appear before, 
another while behind the Glafs, which may be 
fliewn almofl by Refradcion in fo many Changes 
thro’ Convex and Concave Glaffes. 

Sect. XXXIX. A Dark Chamber , and ConviBions 
from thence . 

N o w if any Body would with fmall Expence 
try an Experiment about the Operations of 
Light, let him make what they call a Dark Cham- 
ber, of which mention has been already made in 
Contempt. XII. by which means he will fee upon 
a white Paper, or a piece of Linnen held in the 
Focus of the Glafs that is fix’d in the Window, 
thePidtures of every thing that is on the outfide 
of the Chamber, which will produce a very plea- 
fing Profpeft, efpecially if the Chamber look’d upon 
a Flower-Garden ; for then one might fee the 
Flowers in all their Colours, and Figures, painted 
upon the Paper, and their Motions occafion’d by 
the Wind ; and if there be any Men or other 
Creatures in the Garden, it will be a natural 
Moving Pidture. 

Sect. XL. The Properties of the Rays of Light , 
•with rejpeB to Colours. 

But before we take our leave of Light, we 
fhall add fomething which feems to furpafs even 
Wonder itfelf. Could any Body believe it, when 
he looks upon the bright and untinged Light of 
the Sun, that the fame can be divided and di- 
flinguilhed into fo many different forts of tinged 
or dyed Rays, as the Great Creator has been plea- 
fed to communicate of capital Colours or fimple 

Tindtures, 
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TinCtures, or as the Learned call them, Homo- 
geneal Colours ? 

And yet Experience teaches the fame, as alfo 
that each of thefe coloured Rays fufters a parti- 
cular Quantity of Refraaion, and that the white, 
or rather the clear Light, is thereby fplit into dif- 
ferent Parts or Kinds of Rays, which appearing 
fingly, fhew a red, yellow, green, blew and 
purple Colour ; on which account thefe Rays are 
named by Sk Jfaac Newton, Red, Yellow, &c. 
each of 'em according to their particular Co- 
lours, forafmuch as they are natural to them, and 
cannot be altered by any fubfequent Refraction 
or Reflection. 

Moreover, fince all unmix’d Rays of the Sun do 
reprefent a certain Colour, and the whole Sub- 
fiance of Light coniifts of the faid Rays, it feem- 
ed to be hardly poflible, but that all thefe Tin- 
ctures jumbled together, muft occafion an Ob- 
fcurity to our Sight ; forafmuch as Blue, Purple, 
Red, and other Rays, are far ihort of that Bright- 
nefs which occurs to us in the pure Light of the 
Sun or Day ; and yet we find that all thefe co- 
lour’d Rays that proceed from Light by Separa- 
tion, being collected and mix’d with each other, 
do entirely lofe their refpeCtive TinCtures, and 
together produce a clear and tranfparent Light 
in all things, like that untinged Light that comes 
down to us from the Sun : Which new conftitu- 
ted Light may be again, as before, divided into its 
coloured Rays, which, if one will, being mix’d 
together again, Ihall the fecond time reprefent an 
uncoloured Light clear and tranfparent ; concern- 
ing all which, the firft Difcoverer, Sir Jfaac New- 
ton, has treated largely in his Opticks. 

Now I ask an unhappy Atheift, whether he 
can believe that Light has acquired thefe Pro- 
perties 
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perties either by Chance or ignorant Caufes ? Or 
whether he mud not acknowledge, that thofe 
Men argue much more judly, who conclude from 
hence, that the great and gracious Benefactor of 
Mankind has produced all thefe differently co- 
lour’d Rays, to the end that the Beholder may be 
fo much more agreeably affeCted and refrefhed 
with the Sight of his Creatures; and that he has 
placed in them the lad Property, whereby all of 
’em being mingled together do compofe a clear 
and tranfparent Light, to the end that the ob- 
fcurity of the Colours may not embarrafs Human 
Eyes? 

Befides his Wifdom and Beneficence mud be ac- 
knowledged herein, that in the Parts which com- 
pofe different colour’d Bodies, he has placed fuch 
a Difpofition, whereby one Body when this 
compounded Light falls upon it, is adapted to 
reflect only one, or fome particular kinds of Rays; 
for Indance one only Red, another only Yellow, 
a third both of ’em equally, and no other (by 
which a kind of a Gold-colour between Red and 
Yellow is generated) I fay, to reflect thefe in 
a greater quantity, by which means each Body 
according to one or more forts of Rays which it 
refleds, either Simple or Compound, reprefents 
its particular Colour, and from thence is denomi- 
nated Red, Yellow, &c. 

How drange foever this Language might have 
been to all former Philofophers, yet the fame is 
at prefent put out of all doubt by the afore-quo- 
ted Opticks of Sir Ifaac Newton ; who tho’ he may be 
judly reckoned by every Body among the mod fa- 
mous Mathematicians of the World, yet to fet 
an Example to thefe lefs experienced Gentlemen, 
that they fhould not too much relie upon Con-? 
jeCtures and Hypothefes,has proved the fame to be 
unquedionably true, not by Demondrations 

founded 
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founded upon Arguments, but by manifold and 
exceeding nice Experiments. Now thofe that 
have a mind to read and try the fame, may meet 
with 'em in theaforefaid Treatife of Opticks, efpe- 
cially in the Ftrfi Rook. 


Sect. XLI. The Divifion of Light in Ifland- 
Chryftal. 

Besides the above-mentioned Divifions of 
Light, whereby it is fplit into various coloured 
Rays, Mr. Huygens in his Treatife about Light y 
p. 61. and Sir Ifaac Newt on in his Opticks , Query 25. 
p. 328. do fhew us another Divifion or Split- 
ting of Light, which it undergoes when it meets 
with I(land-Chryftal 1 upon which as foon as a 
Ray of Light falls, it is divided into two other 
Rays that preferve however the fame Colour. 

Of thefe Divifions or Splittings > of the Sub- 
ftance of Light into feveral other Parts, as well 
tinged in the firfi: Cafe, as fimple or untinged in 
the fecond, I don't know that there was ever the 
leaft mention made, or Track to be found 
among the ancient Naturalifts; nor that this 
Matter has been put out of doubt fooner than in 
the laft Age by accurate- Inquiries and undenia- 
ble Experiments. 

Sect. XLII. The Ufefulnefs of the Moon. 

Now let the Reader return with us to Tab. 
XXI. Fig. 4. and fuppofe the Sun to be reprefent- 
ed by A B, and the Earth by C D, in which Si- 
tuation, as we have faid before, the Shadow of the 
Earth, or the pyramidal Figure C P D makes the 
Night, it will not be then difficult for him to fan- 
cy the great Darknefs with, which thofe that 

dwell 
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dwell at T muft be involved ; fotarmuch as not 
the leaft Ray of Light flowing from the Sun A B, 
can come to them dire&ly, or in a ftraight 
Line. 

Now if you will pleafe to obferve, that the 
Moon M being oppofite to the Sun A B, is at 
Full to thofe that live at T, that is to fay, they 
fee its whole enlighten’d Side : You will tell us 
whether you can think there is any Gratitude in 
thofe People that fliall deny their great Obligati- 
ons to him who has furnifhed them with this 
Light of the Moon in fuch their Darknefs. 

Sect. XLIII. CcnviBions from hence , and the 

Eclipfes. 

N o w the only Evafion that fuch People can 
make, is, that all this happens by Chance, or by 
neceflary Caufes, and consequently that no Thank- 
fulnefs is due : But if the Gracious Creator of the 
Moon had . no Wifdom, nor the Benefit which 
Men enjoy from the Light thereof, is not to be 
reckoned one of his great Views and Defigns, how 
will they account for the following Particulars 1 

I. That the Light of the Sun has a Property 
when it falls upon any Bodies (as here from N, 
the Center of the Sun, upon M the Moon) to re- 
bound back from it again, and to produce a re- 
flefted Ray M T ; by which means thofe that 
would otherwife remain in the midft of the dark 
Cone C P D, are enlightned. Now, that with- 
out this Faculty of Light, there could be no 
Rays reflefted from the Moon to our Earth, is 
plain enough. 

II. Why is the Moon M, which is much fmal- 
ler than the Globe of the . Earth, placed at no 
greater Diftance from it; fo that (as we fee in 
Saturn , and other great Planets) its Breadth and 

Diameter 
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Diameter disappearing almoft out of Sight, would 
be uncapable to communicate any Light to us 
that could be ufeful ? And is there here no wife 
Purpofe ? And ftnce the Univerfe is fo large, why 
is this Place, among Millions of others, juft cho- 
fen out, whereby it is beft befitted to render fuch 
Service to thofe who inhabit the Earth ? 

III. How comes it, that the Moon is not of 
fuch a Contexture as our black or dark-coloured 
Bodies are ; by which means it would be able to 
give little or no Light to us ? 

IV. Why is it not a convex, globular and 
fmooth Body, like Looking-Glaffes and other 
polifhed Things •, when (as thofe who underftand 
Opticks know) there would be no more than one 
Point, or at leaft a very little part of the Moon 
vifibleand capable of enlightning us? 

V. Why does not the Moon move according 
to the Line G H F S, which lies in the Plane of 
the Sun’s way Nu; by which means the fame 
at G being oppofite to the Sun, would never be 
feen Full, but would always be obfcured and 
eclipfed by the fliadow of the Earth CPD, and 
on the contrary, the Moon being at F when it is 
dark or new, the Sun A B would be always ei- 
ther totally or partially covered and eclipfed 
thereby, at leaft the World reaps this Benefit by 
the Declination of the Moon’s Way M H R S from 
the Plane of the Ecliptick, or Sun’s Way N n, or 
G H F S, that the Places lying near the Poles 
may beenlightned by the Moon, .whilft the Sun 
being ftill under the Horizon, occafions fuch a 
long and difmal Night ? 

And moreover, does there appear no Wifdom 
therein, by which this continual Monthly Sun (as 
one may call it) is fecured to the end, that Man- 
kind may not be fo often deprived of the Ufe 
thereof ? How comes it 7 then to pafs, that the 

Moon’s 
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Moon’s way SMHR has juft /uch an Obli- 
quity with refpefii to the Plane of the Sun’s Way* 
or GHFS, that Firfi the moft part of the 
time that the Moon is at M, or dire fitly oppofite 
to the Sun, it is freed from the Shadow of the 
Earth C P D, and confequently from its Dark- 
nefs, and that all that part of it that is turned 
to us, is feen at Full, and in its entire Luftre : 
Secondly, That when the Moon is at R, that is, 
in Conjunfition with the Sun, and is feen at E, 
it is not hid from thofe that dwell upon the 
Earth ? 

VI. But farther, fince now the Planes of the 
Sun’s and Moon’s Way HFSG and H M S R 
(placed in refpefit to each other after the manner 
of two Hoops laid obliquely upon one another) cut 
each other at two Points H and S; it follows, that 
when the Moon is not in its own Way at M, 
but at H or S, it will then be in the Plane of 
the Sun’s Way : And when it happens at the 
time that the Sun is not at A B, but is direfitly 
oppofite at a b to the Moon at H or S, and 
that the Sun and the Earth are in a Right 
Line n K ; it may be eafily gather’d from the 
Figure, that when the Night- (hade extends itfelf 
to E R T, the Moon being at H, will be there- 
by eclipfed and obfcured ; but when it is at S, 
it will then hide the Sun at a b, and fo caufe a 
Solar Eclipfe to thofe that dwell at S. 

Sect. XLIV. The Advantages of Eclipfes . 

But herefeemsan Objefition to ftand in out 
Way, namely, that if Light be fo agreeable and 
Darknefs fo terrible, and if all this be fo order’d 
by a wife Governour of the World, why do thefe 
Eclipfes or Obfcurities of the Sun or Moon come - 
to pafs, fince Light alone feems fufficient to fun- 
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nilh Man, tired by the Labours of the Day, with 
refrelhing Reft ? 

Now to anfwer this, arid to ftiew that in 
Eclipfes likewife, how dark foever they may be, 
the moft adorable Wifdom of God is difplayed, 
we need alledge nothing more than what is al- 
ready known to Aftronomers from the Ufes 
thereof. 

And, Firfii that in the Inquiring into the 
Courfe of the Sun and Moon thefe vifible Signs 
are oft-times fo many Evidences, whereby we may 
know whether what has been faid thereupon, 
in other Cafes, is well grounded or not : Of this 
you may meet with many Inftances among the 
Aftronomers, which we {hall not here relate. 

Secondly , They adminifter Proofs of many natural 
Truths, which might not have been difCover’d 
to us, without thefe Eclipfes, or at leaft not fo 
eafily. 

Thus we know that the Moon is lefs than the 
Sun, or even than the Earth itfelf, without any 
Calculation, only from hence, that (Tab. XX. 
Fig. 2.) the Earth’s Shadow A L Z running like 
a Pyramid into a Point at L, is for that reafon 
every where fmaller than the Earth itfelf; or the 
Line H K is always fhorter than the Diameter 
A Z of the Earth ; and becaufe the Moon V, 
paffing through this Shadow, from H to K, is 
not only darken’d, but even remains frequently 
hid a long time in the fame ; which S tis plain 
would never happen, if the Moon were only of 
equal Magnitude with the Earth. 

From whence it likewife follows, that the 
Moon in itfelf is a dark Body, at leaft it is far 
fhort of the Clearnefs of the Sun, even tho’ we 
fiiould afcribe to the MoOn itfelf that Flame-Co- 
lour which it fometimes fhews in its Eclipfes, as 
many have thought. 

L V O I. III. C € G 
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From hence it alfo appears that the Moon re- 
ceives its Light from the Sun ,• forafmuchas when 
it has paffed thro’ the Earth’s Shadow, and Pen- 
umbra after its Eclipfe, it appears again in full 
Luftre as foon as ever the Rays of the Sun can 
fall upon it. 

Moreover, the Eclipfes of the Sun teach us, 
that the Moon is not only a dark, but likewife an 
untranfparent Body, which appears by its hiding 
or covering the Sun. 

Many fuch Obfervations might be (hewn from 
thefe Eclipfes ; ’tis enough for us to have repre- 
fented, fome of them, by which the Benefit thereof 
is proved in the Examination of the Creatures. 

Yet if there be any Body that is not fuffici- 
ently convinced from hence, and it appears to 
him too fmall a thing, that the Inquirers into Na- 
ture are only benefited thereby (tho’ the Honour 
and Wifdom of the Creator is beft fupported and 
magnified the fame Way) yet he cannot avoid 
owning the great Ufe and Service thereof in other 
Occafions alfo ; for fince thefe uncommon Signs 
of the Heavens having been obferved by all, or at 
leaft by many Men for many Ages, have been ac- 
curately noted by fome, together with the Time 
when they happened ; and forafmuch as thofe 
Times of the pail Eclipfes may be likewife de- 
termined by Pofterity with the Help of Aftrono- 
mical Calculations, it will eafily appear from 
hence, that thofe Eclipfes are, as it were, fix’d 
Land-Marks in the Series of Ages and Hiftories ; 
from whence again, as from an undifputable Root 
of Time, a new Chronology may take its Date, 
and others in which there is any Uncertainty, 
may likewife be rectified thereby. 

But the Ufefulnefs of the Moon’s Eclipfes ap- 
pears yet more particularly in determining the 
Longitude of the Earth ; infomuch, that the Truth 

of 
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of many Maps and Defcriptions of the Earth 
may be examined and corre&ed thereby, as has 
oftentimes a&ually happened, which is not only 
of very great Advantage to Geographers, but 
likewife of the utmoft Importance to fo many 
Sea-faring People, whofe Prefervation and Lives 
too often depend upon the Goodnefs or Badnefs 
of a Chart. 

After having underftood this right, it does not 
feem neceflary to prove by more Circumftances, 
that the above-mentioned Objection will fall of 
itfelf, and that the Eclipfes of the Sun and Moon 
are of great Ufe to Mankind. 

Befides, that tho’ we ihould not be able to fhew 
all the Ufes thereof, yet this is no Proof of any 
thing’s being unprofitable, fince fuch a Reafon 
has no other Foundation than in the Ignorance of 
Men. 

Sect. XLI V. The Light of the Moon is without 

Warmth. 

But to proceed: Is it not a Wifdom that has 
made and ruled the Moon with the Defign of 
doing Good to Mankind ; forafmuch as there is 
hardly any Light known to us which does not 
warm at the fame Time that it fhines ; and fince 
the Rays of the Moon feems to be no other than 
thofe that are tranfmitted from the Sun to it, 
and then refle&ed back to us ; how comes it that 
the Moon-Light was neither hot nor cold, even 
then when the Rays thereof were collected by a 
great Burning-Glafs into one Place or Focus, which 
(according to the Experiment of Dr. Hook, Aft. 
Lipf. 1707. p. 153) was 500 times fmaller than 
what they filled in their natural State. Thus we 
fee likewife in the Experiment of Mr. La Hire , 
in the Memoirs of the Royal French Academy 170 U 
C g c s P* 45 5» 
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p. 455, that the Rays of the Full-Moon in Octo- 
ber, colle&ed in the Focus of a Burning-Glafs of 
3 5 Inches broad, and into a Place three hundred 
and fix times lelfer than what the fame would 
have filled in their natural State, did not pro- 
duce the leaft Alteration in a Thermometer 
which was moved by Air, and which difcover’d 
the fmalleft Increafe of the Warmth thereof, tho’ 
the Ball of it was held for a . while in the faid 
Focus : And we likewife find by the faid Alt. 
Lipf. 1697, p. 429, that the fo famous Burning- 
Glafles of Mr. Tfchirnhaus produced indeed a great- 
er Brightnefs by the Rays of the Moon in the 
Focus, but not the leaft Warmth. Now could 
ever any Body have imagined that the Rays of 
the Sun colle&ed by a Burning-Glafs, or re Heft- 
ed from the fame, will burn fo terribly 5 and yet 
that the fame Rays rebounding from the Moon 
to us, do not appear to bring the leaft Warmth 
along with them, notwithftanding that by this 
kind of Glaffes the Brightnefs of the Moon- 
Light is very much augmented in the Focus as 
well as that of the Sun. 

But we fhall have occafion to fay fomething 
more of this, when we come to the Contempla- 
tion of Unknown ‘Things. 

Now how advantagious it is to hot Coun- 
tries, that this Light of the Moon produces no 
Heat, is obvious to every one who knows that 
if it was otherwife, and that the Rays of the 
Moon were likewife hot, that part of the Earth 
would be barren, and foon burnt up, fince the 
defending Dews of the Night, by which it is 
now moiftned, would then ceafe to fall down, 
and this Fire of the Moon would draw its Va- 
pours upwards. Moreover, if the Night-Air 
were not frefher and cooler, and that the Rays 
of the Moon kept the fame in a continual Warmth, 

it 
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it is plain enough how prejudicial it would be 
to the Health of all Men, and the hot Parts of 
the World would fuffer great Inconveniencies 
thereby. 


Sect. XLV. The Moon’s Magnitude and Di- 
flame from the Earth. 

I K n 0 w not whether it is necelfary to fhew 
in this Place, how much the Moon is fmaller than 
the Earth, and how much the Light thereof 
{which in itfelf is hot, yet) by reafon of the Di- 
ftance is weaker, and lefs warm upon the Earth, 
than at the Moon itfelf. But fince the preceding 
Figures may be of ufe to us in this Matter, and 
the Grounds of this Calculation depend on that 
of the Sun, we £hall briefly touch upon the 
fame. 

1. Let A B (as before in Tab.'XX. Fig. 1.) be 
the Semidiameter of the Earth, and D C now be 
that of the Moon ; then will the Angle A C B 
of the Moon’s horizontal Parallax, when (he is 
New, or Full, according to Sir J. Newton, be at 

a Medium.' — — 57 Min. 30 Sec. 

And its apparent Diameter) 

DC G, according to the S 31 Min. 30 Sec. 
fame. S 


The half of which therefore? 
for the Angle DEC, isf 
In the Fourth or laft Quarter of the Moon, 
and at a middle Diftance likewife from the Earth, 
Sir J. N. again fuppofes. 

The Horizontal Parallax or? 

the Angle A C B 5 

The apparent Diameter, or the ? 

Angle DBG 1 

The half of which for the An-? 
gle D B C is I 

Ccc 3 


15 Min. .45 Sec. . 


5 6 Min. 40 Sec, 

31 Min. 3 Sef 

15 Min. 31 See. 

Now 
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Now fince A and D are Right Angles, made 
by a ‘Tangent and a Semidiameter, if we take the 
Earth’s Semidiameter A B for an Unit, we {hall, 
by plain Trigonometry, find B C, or the Moon’s 
Diftance from the Earth to amount to ; 

At New or Full barely 60 Semidiameters of the 
Earth. 

And at the Quarters, barely 61 of the fame. 

So that the middle Diftance is about tfo| 
thereof. 

'2. Now to difcover the Magnitude of the 
Moon ; we firft find its Semidiameter D C by 
Trigonometry aforefaid, amounting at hill 
or New to I or r H, and at the Quarters to 
s2o 5 Parts of A B, or of the Earth’s Semidiame- 
ter ; both which do not differ much from yf 
Parts of the fame. 

From whence it therefore follows. That the 
Earth’s Diameter A B, Is to that of the Moon 
C D As about 1 1 To 3 ; Confequently the Body of 
the Earth Is to that of the Moon, As the Cube of 
11 or 1331 To the Cube of 3 or 27, according to 
what we have faid about the Sun. And therefore 
27 Globes of the Earth, are equal to 133 Globes 
of the Moon, or the Moon is 49 T I, barely 50 times 
(to compute in Round Numbers) leffer than the 
Earth. 

This Calculation is accurate enough to build 
upon in Things of fuch a Nature ; and if it be not 
entirely exaft, neither is it farfhort of the Truth. 

With this likewife agrees the Conclufion of 
that Great Aftronomer Mr. Flamftead, who makes 
the Diameter of the Earth (as Mr. Whifton fays 
in his PraleEl. Pbyfic. p. 292.) to amount to 7935 
Englijh Miles, and that of the Moon 2175 of the 
fame ; Which Proportion of 7935 to 2175, varies 
but little from the above-mentioned of 1 1 to 3 . 


Sect,’ 
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Sect. XLVI. Why the Light of the Moon is not 
Warm. 

Now if we fuppofe the Point S in the Moon, 
and the Point B on the Earth, (Tab. XXI. Fig. 2.) 
and farther, the Length S b as the Moon’s Semidi- 
ameter •, and if we look back upon what has been 
faid above concerning the Diverging and Spreading 
of Light at various Diftances, as well with refped to 
its Heat as Shining ; wefliall find that in both thefe 
Cafes the Force of the Light at b. Is to that at B, 
As the Square of S B, To the Square ofS b. 

Now we have fhown above, that as S B is 6 o~ 
Semidiameters of the Earth, or the Moon’s 
Diftance ; fo S £ is ^ parts of one Semidiameter 
of the Earth, when it reprefents that of the 
Moon. 

Now t|t is the Square of T | or S b, and 
36604 that of < 5 o 4 -orSB; and confequently the 
Firft is to the Second, As 9 To 4428 90J-, or. As 
1 To 49210, omitting the Fradion. From whence 
it appears, that the Warmth of the Light which 
comes down from the Moon, is about 50,000 
times lefs when it has reach’d us upon the 
Earth B, than it is at the Point b , when it has 
proceeded no farther than the length of one Se- 
midiameter of the Moon, or S b. 

And this is the Reafon, according to Mr. Whi- 
flon, Pralecl. Aflron. p. 108. why the Light of the 
Moon is not attended with any fenfible Warmth 
by the time it has reach’d us here upon Earth. 
But forafmuch as Dr. Hook has colleded the fame 
into a Space 500 times fmaller, and confequently 
render’d it 500 times as ftrong as the faid Light is 
in its natural State ; and therefore in fuch a Focus 
it is no more than 500 times weaker than at the 
Moon itfelf 5 yet, even in that cafe this Learn - 
C c c 4 ed 
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ed Man could not perceive any fign of Warmth* 
notwithftanding that the Shining or Light of the 
Moon (which deferves to be taken notice of) 
was increafed proportionably. I leave it to the 
Judgment and Obfervations of others* whether 
rls part °f the Warmth of a hot Summers-Day 
with us, would be able to make any Impreffton 
even on the belt Thermometer : For that the Rays 
of the Sun have much the fame Power on the 
Moon, as on the Earth, is plain enough from the 
little difference there is of both their Diftances 
from the Sun. 

And in this Experiment the Thermometer be- 
ing moved by the Light of the Sun, it fliould 
feem that we are obliged to feek for fome other 
Caufe than the Ample Diftance, to which we 
fliould afcribe, that the Light or Rays of the Sun 
are reflected to us from the Moon, without bring- 
ing any Heat along with them, but leaving it all 
behind them. 

Be that as it will, this is plain, that if the Moon 
fhould tranfmit to us fo much Heat with its Rays, 
we fliould fuffer many Inconveniencies from thence; 
which is now prevented by our great Creator, who 
directs all Things with infinite Wifdom and Order. 

Sect. XL VII. The Caufe of Ebbing and Flowing 
not inquired into. 

N p w whether the Moon is the Caufe of the 
Ebbing and Flowing of the Great Seas, and of 
the continual Motion of their Waves to the very 
bottom thereof, we fhall neither difpute nor in- 
quire into here ; becaufe we are not yet fo far 
advanced in this Knowledge, as to be able to fay 
any thing concerning it that may be free from 
every ones Objections, tho* vye feem to be very 
far advanced in that Matter. 
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This is experimentally true, that the Waters 
in the deep and free Seas (without taking notice 
here of other Impediments, concurring Caufes 
and Circumftances) rife and fwell up to the Pla- 
ces, or about thofe Places where the Moon is 
vertical, juft as if they were driven thitherward by 
a Weight, or attra&ed or prefled by fome other 
Power. Concerning which may be confulted the 
Writings of Kepler , Newton , Gregory, Whifion, Ka- 
renins, de Stair, See. 

We find the fame happens likewife on the op- 
pofite Side of the Earth • wherefore the ufual Ex- 
preflions in which both thefe Appearances are 
comprehended, is, that when the Moon pafles to 
the Meridian,the Water rifes ; when it goes away 
from thence, it falls. Others fay, that it is certain 
by Obfervation, that the Water is at highdft about 
three Hours after the Moon has been in the Me- 
ridian. See Newtons Princip. Lib. III. Seel. 24. and 
pj/hiflon Praleft. Phyfic. Math. Seel. 96. p. 30 6. 

Let this Matter be as it will, it is certainly 
true by Experience, that if the Earth were co- 
ver’d all round with Water, it would appear Oval, 
by reafon of the Swelling of the watry Surfaces on 
each Side ; and thefe two Protuberances of Water 
or Mountains, as Dr. Gregory terms them, move 
continually round about the Earth, if they be not 
obftrufted by Land, Shoals or otherwife. 

And as for that very ingenious Caufe and Fi- 
gure which Defcartes produces, and whereby he 
would fhew that it is always ebbing Water upon 
theEarth dire&ly under the Moon; VcreniusC ays in 
his Geography, Lib. I. Cap. 14. Sett. 1 1. that the fame 
is contrary to Experience, and fo it has been found. 

However, leaving the Caufe to every Man’s 
own Opinion, this is the manner in which we 
mull fuppofe the Motion of the Sea-Waters to 
happen ; namely, that it is a Swelling and Sinking 

of 
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of the Sea, rather than a Flux or Reflux, or Eb- 
bing and Flowing, according to the vulgar Noti- 
on thereof. See concerning the Alteration of 
thefe Exprelfions, Varenius in the fame Place, 
SeB. io. and Gregory Lib. IV. SeSl. 6$. 

Sect. XL VIII. Two Syflems of the World. 

There are two Syflems of the Heavenly Bo- 
dies, which at prefent pafs for the chiefeft, and 
according to which they are fuppofed to be mov- 
ed. The firft feems to be the moft convenient 
with refped to the annual Courfe of the Planets, 
and is by many taken to be the true one, on ac- 
count of its Simplicity : ’Tis that which we are 
wont to afcribe to Copernicus , who has revived the 
fame from the Ancients. 

They that would form a general Notion there- 
of, may fuppofe, (Tab. XXII. Fig. i.) that the 
Sun ftands ftill, and all the principal Planets move 
about it, according to the Orbits which they de- 
fcribe in this Figure. D is Mercury , the nearefl: 
to the Sun ; C is Venus , next to and without 
which follows the Earth A, which upon this oc- 
cafion is reckon’d among the Planets, and about 
which the Moon B runs ; E is Mars, F Jupiter, 
which has four Moons moving about it, after the 
fame manner as Saturn H has five, and it may 
be fix ; and both of ’em carry their refpe&ive 
Moons about with them round the Sun. Beyond 
all thefe are the fixed Stars A P O X. 

The Second Syftem bears the Name of Tycho 
Brahe, and feems in relation to the Planets, to be 
nothing elfe but the former a little varied in one 
Cafe only ; and for no other Reafon than becaufe 
that of Copernicus (\ uppofes the Earth to move about 
the Sun, and confequently feems to contradift the 
Scriptures, from which Tycho and his Followers 
make a Scruple of departing. To 
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To underftand this Syftem, we muft imagine 
that the Earth A (Tab. XXII. Fig. 2.) Hands ftill, 
that the Moon B runs round it ; that next to it 
the Sun S defcribes its Courfe, and that all the 
Planets, with their afore-mention’d Moons, bear 
the fame refpeft to the Sun, as in that of Copernicus: 
So that the Way of each of ’em furrounds the Sun, 
which continually moves about the Earth ,• and 
that all of them muft be confider’d as fimply 
moving about the Sun. The fix’d Stars are here 
likewife reprefented by A P O X. 

In both of ’em there is yet this Difference, 
that in that of Copernicm (Tab. XXII. Fig. 1) the 
Sun S and the fix’d Stars A P O X, ftanding as 
it were ftill, the Globe of the Earth A really 
turns round its own Axis, from Weft to Eaft, 
in 24 Hours, by which means the whole vifible 
Firmament, Sun, Planet and Stars feem daily 
moving from Eaft to Weft. 

In Tycho’s Syftem, (Tab. XXII. Fig. 2.) nothing 
ftands ftill but the Earth A • whilft all the above- 
mention’d Bodies are fuppofed to run round daily 
from Eaft to Weft, befides the Courfe of each in 
its own Way from Weft to Eaft. What Reafons 
may have induced other Aftronomers to form one 
Syftem from thefe two, I know not ; fin ce in that 
Semitychonic, the Simplicity and Convenience of 
the Firft, and the Agreement of the Second with 
the holy Scriptures, feem to be, if not quite loft, 
at leaft very much alter’d ; for which Reafon we 
Ihall fay nothing of this latter, neither fhall we 
diftwade any one that likes it, from embracing it, 
fince we don’t here undertake to difpute the 
Truth thereof, but endeavour to reprefent to 
Sceptical Philofophers, fo much as we know to 
be true of it from Experience and unqueftionable 
Calculations, in hope to convince them thereby 
that there is a God. 

Sect. 
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Sect. XLIX. The lmmenfurahle Magnitude of the 
Fixed Stars. 

T o come then to the Matter : Let thofe who 
dill doubt of a Powerful and Wife God, lift 
up their Eyes with us, and fuppofe this to be the 
iirft Time of their Life that they ever faw the 
Heavens adorned with fo many Glorious Lights; 
and tell us, whether they fliould not be thereby 
convinced that the fame had a Mighty Creator, 
and that it was not by meer Chance that they 
had acquired their Origin and Luftre, no more 
than a Locket fet with Diamonds, of which the 
mod obdurate Atheift would not dare to affirm, 
that they were put together without the Skill of 
an Artificer ; much lefs would they affirm it of 
the Heavens, efpecially if they obferve the im- 
menfurable Magnitude thereof, which is fuch, 
that the Aftronomers have not been able hitherto 
to communicate any thing to us that can be more 
depended on than meer Conje&ure ; nor have 
they been able to anfwer all the Queftions con- 
cerning the Magnitude and Diftance of the Fixed 
Stars. 

Thus we hear the great Obferver of the Hea- 
vens, Mr. Huygens, in his Cofmotheoros, p. 135. inge- 
nuoufly acknowledging the fame in the following 
Expreffions : But thofe who before m have endeavoured 
to determine this immenfe Space , have not been able to 
conceive any thing certain , by reafon of the great ExaSi- 
nefs necejjarily requifite in the Obfervations , and which 
exceeded the utmofi Care and Diligence ; for which rea- 
fon the Method 1 have now chofen , feems to be the only 
one remaining , in order to attain to fomething that 
might be at leap probable in a Matter of fuch difficult 
Inquiry : Of which he gives the Reafon a few Lines 
after, in this manner : The Stars alfo of the firft Mag- 
nitude?, 
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nitude, tbo view d even by a Telefcope, appear all 
fo little, that one would take 'em for little lighted 
Matches without any Breadth, which is the Caufe that 
no Meafure of their Bignefs can be found out by this fort 
of Obfervation. 

It will not be neceflary to produce any other 
of the modern Mathematicians who are of the 
fame Opinion, after the Teftimony of an Aftro- 
nomer, towhom the utmoft Efforts of all the fa- 
mous Men of Learning were well known, he 
being a Member of the Royal French Academy , and 
not only in himfelf a Difcoverer of new and never 
before feen Lights and Phenomena in the Heavens, 
but likewife of an indefatigable Zeal, and abun- 
dantly blelfed with a temporal Eftate, whereby 
he was enabled to make Experiments of all 
Things. 

The Method which that great Philofopher 
took, in order to form fome probable Conjectures 
concerning the Diftance of the Stars, fuppofes 
however, that which has no certain Foundation, 
namely. That a Star (at leaft one of the firft 
Magnitude, fuch as Syrim, or the Great Dog- 
Star) is as bigas the Sun ; from whence he infers. 
That the Diftance of the Stars from the Earth is 
27,664 times greater than that of the Sun from the 
faid Earth : See his Cofmotheoros , p. 137. not- 
withftanding that he allows this laft to be above 
ia,ooo whole Diameters of the Earth. 

S e cr. L. Of the Parallax of the Fix’d Stars. 

Another Method of inquiring into this 
Diftance with greater Certainty (if the Event had 
been favourable) has been fince fome Years fet 
on foot by Meffieurs Flamflead and Hook, who 
thought that they could deduce from their Ex- 
periments, that the Diameter- of the Earth’s 
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Way about the Sun (according to Copernicm) 
made fome Alteration of Sight with refpeft to 
the fix’d Stars, in Proportion as the Earth was 
fo much nearer, or fo much farther from them ; 
whereby likewife the Syftem of Copernicm of 
the Earth’s Motion, feemed to be proved at the 
fame time. I fliall not here rehearfe the differing 
Notions of Gregory , Whifton, and others, about 
the fame ; but that from thefe Obfervations, even 
tho’ they were true, the Diilance of the Stars 
and Motion of the Earth cannot be proved, is 
fufficiently fhewn by Mr. Caffmi , in the Hiftory of 
the French Academy for the Year 1699. 

So that thefe two laft Methods, in which all 
imaginable Helps, known to the Moderns, are 
ufed, leaving the Matter ftill uncertain, there is 
no great Hopes of meeting any better, at leaft 
fince the Globe of the Earth is no bigger, or 
(according to Copernicm ) its Way about the 
Sun of a larger, that it may the better ferve 
for a Foundation for fuch an Admeafurement. 
Now as longas the Diftance of the fix’d Stars from 
the Sun or from the Earth remains unmeafurable, 
it follows from thence, that the Magnitude of 
the Starry Heavens, tho’ one were to confider it 
as an Orb about the Sun or Earth, which cannot 
yet be proved from Nature, will always remain 
likewife immenfurable. 

S'e c t. LI. Whether the Starry Firmament be Solid or 

Fluid. 

Now fince fuch great Mathematicians have 
with fo much Ingenuity owned themfelves unable 
to meafure the fo vaftly extended Magnitude of 
the Starry Heavens, which does in a manner fur- 
pafs all human Imagination, how great Progrefs 
had there been perhaps made in the Science of 

Nature, 
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Nature, if the Philofophers had behaved after 
the fame manner, with refpeft to the Matter and 
Figure of which this Starry Heaven confifts, and 
if they had made the beft ufe of that Time which 
young Learners employ in uncertain Conje&ures 
and Hypothefes, withouqany Foundation, in ma- 
king new and material Observations ? Since it re- 
mains a Myftery to the greateft Aftronomers, 
how the heavenly Bodies are framed and confti- 
tuted. Defcartes fuppofes ’em to confift of fluid 
Cortices, as is well known. Sir Ifaac Newton , in his 
Scholium to the 53 Proportion' in the Third Book, 
{hews the contrary ; and farther fubjoins, that 
this Hypothefis is inconfiftent with ail Aftrono- 
mical Appearances ; concerning which Mr. Huy- 
gens may likewife be confulted in his Cofmotheoros , 
from p- 139 quite to the end, and in other Places ; 
not to mention any more. 

Sect. LII. Probable Reafons for its being Solid. 

The Foundation of thefe Opinions, that the 
Heavens are a folid Body, is principally. That the 
diftance of the Stars from each other has remain’d 
in a manner the fame without any Alteration for fo 
many Ages, which feems more agreeable to the 
Nature of a folid Matter, in which they are fup- 
pofed to be placed, than in a Fluid. 

This Conclufion feems likewife to be made 
with fome kind of Probability, from the wonder- 
ful Obfervation related by Mr. Huygens in his 
Syfi. Saturn, p. 8 and 9, and which we don’t know 
to have been taken notice of by any one before : 
His Words are as follows : “ Aftronomers place 
“ three Stars clofe to each other in the Sword 
(c of Orion ; and when I view’d the middlemoft 
se with a Telefcope, in the Year 1656, there ap- 
ec peared in the Place of that one (which is no 

V new 
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“ new thing) twelve other Stars, after the man-* 
“ ner as they are reprefented in Tab. XXIII. 
“ Fig. i. Among thefe, three that do almoft touch 
<c each other, and four more befides, appeared 
“ twinkling as thro’ a Fogg ; fo that the Space 
“ about ’em feemed much brighter and lighter 
“ than the reft of the Heavens, which appearing 
* f wholly blackifh, by reafon of the fair Weather, 
“ was feen as through a certain Opening and Se- 
“ paration, thro’ which one had a free View into 
** another Region that was more enlighten’d. I 
“ have often obferved the very fame thing with this 
“ without any Alteration, and in the fame Place ; 
“ fo that it is likely that this Wonder, whatever 
te it may be in itfelf, has been there from all 
“ Times ; but I never took notice of any thing 
“ like it among the reft of the fix’d Stars; for we 
tc do not find that the others, which were for- 
“ merly accounted cloudy (Nebulofx) nor the 
te Milky-Way itfelf, have any Mift or Vapour 
“ about ’em ; nor if we view them with a Tele- 
tc fcope do they appear to be any thing elfe than 
* c a Colleftion of many fmall Stars. 

Now I leave it to the Judgment of an impartial 
Perfon, whether one has not more Reafon from 
thefe Experiments, to believe, that the ftarry Hea- 
vens do rather confift of a folid Matter, than a 
Flood of Particles continually moving among each 
other ; flnce the aforefaid enlighten’d Opening 
fhews itfelf circumfcribed, after the fame manner, 
which in fluid Matters, that are fo fufceptible of 
Motion, can hardly be expe&ed. 


Sect. LIII. 
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Sect. LIII. The amazing Greatnefs and Difiance of 
the Stars: 

N dw to proceed : As this great vifible Fir- 4 
mament is immenfurabtej on account of the al- 
moft inconceivable Extent of the Diftance there- 
of, fo likewife muft we look upon the Remote- 
nefs of the Stars - , and the Magnitude of thofe Bo- 
dies, as things uncapable of being determined by 
Men : The Reafon is, becaufe the Diameter of 
the Earth is to that of a fixed Star, As the Hori- 
zontal Paralax To the apparent Diameter of the 
fame. Now it is plain by Experience, that the 
Earth, and even according to Copernicus , the 
Diameter of that whole Circle, which it makes 
about the Sun, muft be confider’d only as a Point, 
with refpeft to the Diftance of the Stars ; and 
much too fmallto produce any Parallax. Befides* 
we likewife find, that the beftTelefcopes that are 
made, can only reprefent the faid Stars as fo ma- 
ny Points of Needles, and without Breadth; info- 
much that we can’t difcover any Meafure of the 
apparent, Diameters thereof by the Help of thofe 
Inftruments ; fo that from the Impoffibility of ob- 
ferving the Parallax, and efpecially the apparent 
Diameter, we are entirely difabled from determi- 
ning the Magnitude of thofe Stars. 

Now whether, with the modern AftrOnomers, 
we are to confider every one of thofe Stars, at 
leaft all thofe of the firft Magnitude, luch as the 
Dog-Star , and the like, as fo many Suns, both in 
Splendor and Bignefs, has not yet been proved 
by any one : This is certain, that they are immea- 
furably remote from us, and that in fo unconceiv- 
able a Diftance they derive a native Light down 
to us; as alfo, that if the Sun were as far from us 3 

Vot, III. © d 4 R 
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it would not appear bigger than one of thofe 
Stars. 

If therefore, without infilling upon a real 
Proof, we fuppofe thofe Stars to be fo many 
Suns from the Strength of their Light, 
and from their great Pittance (in which we 
do but follow, if not all, at leaft the great- 
eft Aftronomers) we fir all have an Idea of the 
Heavenly Bodies that includes in it an amazing 
Greatnefs. 

According to this manner, the Conje&ures of 
Mr. Huygens, will not appear ill grounded, who, 
upon the Calculation laid down in his Ccf- 
matheoros , p. 13 6, and 137. makes the Pittance 
of the fix’d Stars from the Earth 27,664 times 
greater than that of the Sun. So that if, accord- 
ing to what we have faid before, a Cannon-Bullet 
will require 26 Years in patting from hence to 
the Sun, with the fame Velocity wherewith it was 
difcharged, it would require, in order to arrive 
at the fix’d Stars, 25 times 27,664, that is, 
691,600., or almoft Seven hundred thoufand 
Years ■, and a Ship that can fail 50 Miles in a 
Day and a Night, wiil require 30,430,400 Years. 
And if we proceed farther upon this fame Foun- 
dation, and fuppofe, with thofe Gentlemen, that 
each Star has a Space about it proportionable 
to that of the Sun, I leave every Man to judge, 
whether he be able, without a great deal of 
Pains, to form to himfelf a juft Idea of this won- 
derful Extent of the Univerfe, and whether he 
be not in danger of lofing himfelf in the Con- 
templation of fo unconceivable a Greatnefs of fo 
glorious a Stru&ure, in which the Footfteps of 
the Divine Builder do fo manifeftly appear. I 
have ohofe rather to make ufe of this Hypothefis 
of Mr. Huygens , preferrable to others, becaufe no- 
thing elfe is laid down by the fame, than that one 

of 
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of thofe great Stars are like the Sun, and that the 
Splendor and Light of the Sunj when its Diameter 
is contrafted according to the aforefaid manner, 
will be only equal to that of the Dog-Star ; but 
whethet this be true or no, yet it is beyond all 
doubt that the fix’d Stats ate very great, and that 
their Greatnefs and Diftahce is not to be detet- 
itiined, fihce the mariner Of inquiring into it can 
hardly be carried farther, according to the Opi- 
nion of great Mathematicians : See Gregory SchoL 
Prop. 55. Lib. 3. 

Sect. LIV. ConviEliom from the foregoing ot>~ 

feYvations. 

I H a v fe Oftentimes moft ferioufly refieficd 
upori this Iriipolfibility Of determining the Magni- 
tude and Diftatice of the Stars as an Efteft of the 
adorable Wifdorii Of their Great Creator j who 
knowing, that if they were capable Of being med- 
fured, how great foever the Exteht thereof might 
be, yet from the Jiabitiide and GuftOrh Of men- 
tioning the fame, the Wonderfrilnefs thereof Would 
be much dimiftiihed : He therefore thought it rie- 
Ceffary to make them immenfurable, and to put 
them Out of the Reach of all human! Endeavours^ 
and likevvife, to the end that thofe who defpife 
him might be forced in fpight of all their kicking, 
againft it, to' corifefs a Power to which they 
could fet no Bounds,* arid fin ce all their Learning 
Could never fathotfi it, tO live in a continual Aftd- 
nilhiilerit at if, as it happens moft commonly ia 
relation to things that pafs our Underftanding. 
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Sect. LV, and LVI. The Stars Number lefs } and 
Convictions from thence. 

At leaft the Divine Authority of the holy 
Scriptures is evident from hence, by which, even 
from the firft Ages of the World, the Magnitude 
of the Stars are determined to be abfolutely infcru- 
table, and confequently fhewn even then where 
the Efforts of Men in following Ages {hould find 
their Bounds, notwithftanding their utmoft En- 
deavours to the contrary. The Places upon which 
we have our Eye on this Occafion, are the Words 
of Job, chap. ix. ver. p, io. where having firft faid 
of the fixed Stars in the pth Verfe, which maketh 
Archly ns, Orion , and Pleiades , and the Chambers oj the 
South, he continues in the ioth Verfe to fay, 
•which doeth great things paft finding out, yea and Won- 
ders without number. From whence not only what 
. has been faid before, of the Infcrutability of the 
Stars Magnitude may be inferred, but likewife, 
in order to prove the infinite Knowledge of that 
Spirit, by whole Infpiration this Word is written, 
more plainly againft all Unbelievers^we find it 
likewife laterally expreffed,that thofe Stars are not 
to be number’d, which could not have been irre- 
fragably proved before our Times againft any one 
that would have denied the fame. Befides the 
above-quoted Text, this Innumerability of the 
Stars has been likewife aflerted in feveral other 
Places of Scripture : Thus God fays to Abraham, in 
Gen. xv. 5. Look now toward Heaven, and tell the 
Stars, if thou be able to number them ; and he faid 
unto him, fo (ball thy Seed be. And the Almighty 
does frequently make ufe of the fame Comparifon 
to exprefs the infinite Number of the Children of 
Jfrael, viz. Exod. xxxii.' 15. Deut. i. 10. — x. 22. 
— -xxviii. 6 z.Neh. ix. 23. and feveral others; befides, 
* that 
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that thefe thoufands of Ifraelites are oftentimes 
compared likewife with the Sand of the Sea, as 
in Ifaiah x. 22. Hofeai. xo, &c. from whence it 
appears at the fame time, that the Number of 
the Scars is not only made as great, but likewife 
as innumerable as the Sands of the Sea, in the 
faid Holy Scriptures. 

Now it is known to all Aftronomers, that in 
order to pronounce fuch a great Number of Stars 
innumerable, or to compare the Number of Abra- 
ham’s Children thereto, they could not be feen in 
theHeavens whilftthey hadnoUfe of Telefcopes. 

Hipparckm, in his Catalogues of Stars, hastranf- 
mitted to Pofterity the Number of 102 6 ; which, 
in our Age, has been increafed to 1S88, by the 
great Aftronomer Hevelim ; among which are to 
be reckon’d 950 that were known to the An- 
cients, dog which he calls his, and 335 obferved 
by Dr. Halley in the Southern Parts of the Hea- 
vens, of Svhich Dr. G regory treats more largely. 
Lib. x x . SeEl. 29. but after that the Telefcopes had 
difcover’d that the great broad white Streak ex- 
tending itfelf round the whole Heavens, and 
which, upon the Account of its Whitenefs, they 
call the Milky-Way , was formed of a Collection 
of numberlefs little Stars, which Dr. Halley like- 
wife teftifies of the Southern Magellanic Little 
Clouds ; See Gregory, Lib. 11. Se St. 22. After that, as 
it appears from the afore-cited Place of Mr. Huy- 
gens, for one Star that we fee with our naked 
Eyes, feveral others offer themfelves to the Tele- 
fcope ; fo that according to the Remarks of Che- 
rubin d’ Orleans, p. 270, and 313, by the Help of 
the fame, in the only Conftellation of Orion (com- 
monly called the Giant) more Stars, and accord- 
ing to the Obfervations of Rheita, related by 
Zahn, Fund. 1 1 1. p. 209. twice as many fhew them- 
felyes, as are feen by the Eye only in the whole 
D d d 3 Heavens : 
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Ideavens : I fay, fince thefe Telefcopical Obfer- 
yatious, Aftronomers have loft all hopes of ever 
fixing the exadt Number of the Stars, the ra- 
ther, becaufe the more thofe Telefcopes are im- 
proved, the greater Number of Stars are feety ; 
infomuch, that fome, tho’ without Foundation 
have maintained, that the Number of the Stars 
is infinite, as Mr. Huygens witneffes of fordayius 
Erunus in his Cofmotheoros, p. 13 8 ; but to fay no- 
thing m, ore. than what is true, this is certain, that 
the modem Obfeyvations made by the help of 
thefe Inftruments does fufficiently evince, that. the 
Stars, are not be counted. See Whifton. Prdefl. 
Aftyon . p. 23. 

Now let an Infidel tell us how it is that Mofes 
and 'Job, if they had not been Divinely infpired, 
could in their Times ha.ve pronounced the Stars to 
be innumerable, fince it was fo many Ages af- 
ter, that this exceflive Multitude upon the difco- 
very of Telefcopes, has. been experimentally known 
to Mankind. 

Sect. L VII. Whether the Stars differ in Magnitude . 

Now if we inquire into the Opinions of the 
greateft Mathematicians concerning the difference 
of Stars from one another, we find the moft able of 
? em. ingenuoufly confefling, that, it is perfectly un- 
known to them, whether a,ll: the Stats aye of equal 
bignefs j infomiichthat it is doubtful whether fome 
of 'em. appear fmailer only upon the account of 
their being farther diftant from the Eye,, or whe- 
ther. one Star is really bigger than another- 
The Apoftle Pad does pofitiv.ely determine the 
Matter, in thefe Words, 1, Cor. xv. 41. Qne Star 
djffereth from another Star in. Glory, ; and if. I may. 
beallowed.to addfomething by which that. Saying 
pf the Apoftle foenis to £e verified in ftfine man- 
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u er from Nature, I defire the Reader to confider 
with himfelf, whether it be not more credible, 
that one Star is bigger than another, than that 
they fhould all be of the fame bignefs, and at 
different Diftances ; fince we find by the Obfer- 
vations of the greateft Aftronomers, that it is 
certain enough that fome Stars have plainly al- 
ter’d their Magnitude, and become fmaller : (See 
an account thereof in Gregory, Lib. II. Sett. 30.) for 
I cannot believe that any Body will afcribe this 
only and entirely to their removing to a greater 
Diftance. Yet if fuch a thing could happen, he 
may be pleafed to pafs this Reflection by, tho’ 
otherwife the different Magnitude of the Pla- 
nets feems in fome manner to lead to fuch an 
Opinion. 

Sect, LVIII. Alterations in the Fixed Stars. 

B e f o r e I proceed any farther, I cannot forbear 
upon occafion of what we have already men- 
tion’d, to fay fomething of what has been obfer- 
ved in the Heavens, with refpeCt to the Stars 
about an Age ago, and which has aftoniflied ail 
the Aftronomers. Mr. IVhifion in his Pr select. 
Afiron. p. 47. names it a very great and aftonijh- 
ing Wonder , that mufl be tranfmitted or left to jol- 
lowing Ages , without our being able to give any Solution 
thereof 

That which is meant here, are thofe Alterati- 
ons among the fixed Stars, that are ftill unintel- 
ligible to us, whereby we find that fome new ones 
appear, and others that have been feen, do difap- 
pear ; and a third fort fhew themfelves one time 
with more and another time with aleffer Luftre. 
Hipparchus is faid to have obferved one ; but in 
the Year 15,72, we know that anew one appear- 
ed in the. Chair of Caffopea • in 1600 in the Breafi 
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of the Swan ; in 160 4, in the right Heel of the Ser- 
pentanim ; and feveral others may be found in Gre- 
gory, Lib. II. Seel. jo. as alfo in Mercator and Whi- 
fton, that give us an account of them and their 
Number. Some again, that had been feen before, 
are now invifiblc; and Hevelim fays, in his Pracur- 
for, that they fought in vain for five Stars, whofe 
Places however “Tycho Brache had deferibed full an 
Age before : Concerning which the faid Gregory 
gives us a farther account in the AEi. Lipf. 1691. 
p. 80. as alfo how a Star belonging to the Neck 
of the Whale has often difappeared, and ftiewn 
itfelf again in the fame Place at different times ; 
See Ac?. Lipf. 1703. p. 213. and how their Mag- 
nitude is remarkably changed in others, at leaft 
with refpeft to their Light. The Reader may 
likewife note what has been mention’d concern- 
ing Kirchius in the aforefaid TranfaEiions of Leip- 
Jick, 1687. p. 547, fince -we cannot ftand here to 
reckon up all thofe Particulars. 

Sect. LIX. Concerning the Planets. 

Let us now proceed to the Planets or Wan- 
dering Stars, fo called, becaufe they appear to us 
who live upon the Earth A, (Tab. XXII. Fig. 1, 
and 2.) to move fometimes quick, other-times 
flow ; now forwards, then backwards, and ano- 
ther while tofiand ftill for a time; which, to thofe 
that have not inquired into their Courfes, looks 
like Wandering ; tho 5 thofe that do underftand it, 
know, that with refpefc to the Sun they only pro- 
ceed forwards, but yet occafion the fame Ap- 
pearances, fpr which the Aftronomers have ac- 
counted. 

All the Planets, as we have faid before, do move 
fbout the Sun S but two, which are' therefore 
flile$ the loweft, viz,. Mercury D, aiid Venus C, 

perform 
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perform their Revolution in fuch a manner, that 
as they are deen from the Earth, they appear 
always on the fame fide with the Sun : Whereas 
the three other, Mars E, Jupiter F, Saturn H, 
are feen from the Earth A, fometimes on the 
fame fide, and fometimes on the oppofite fide of 
the Sun, as you may obferve on the abovemen- 
tion’d two Figures of this Table, 

Now in order to form a right Notion of thefe 
Planets, we muft again endeavour to divell: our 
felves of thofe Prejudices which we have fuck’d in 
as it were with our Mother’s Milk, and by which 
we are taught to imagine, that thefe great Bodies 
are about the fize of the Marbles we play’d with 
when we were Children, or fomewhat lefs, and 
that they are but a very fmall Diftance from us ; 
and we are yet the more confirmed in the fame, 
by the Figures that Aftronomers are wont to give 
us of thefe Planets, which at the beft do repre- 
fent to us the Proportion of their Diftances, but 
in a very fmall Compafs, and do rarely or never 
Ihew us their Bodies in comparifon of their real 
Magnitudes, which likewife confiderably helps to 
prevent our Conceptions thereof. 

Sect. LX. The Magnitude of the Planets. 

I 

That famous AfironomerMr. Huygens , in or- 
der to improve our Notions concerning the Pla- 
nets, did at the latter end of his Life draw their 
Magnitudes in a particular Figure in proportion 
to that of the Sun, which we have therefore tranf- 
ferr’d from his Autom. Planet, to our Tab. XXIII. 
Fig. 2. where the Earth A, and the Moon by it 
at B, and fo the reft of the Planets are repre- 
fented in their proportionable Bignefles with re- 
jipeft to the Sun G £) K. According to his Ob- 

fervations 
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fetvations we find the Diameter of the Sun to 

^ 1 1 o times greater than that of the Earth A. 

308— ■■■■' — than that of Mercury D r 

84 — than that of Venus C. 

3 66 than that of Mars E 

5 j - — — than that of Jupiter F. 

■ — • — - — than that of Saturn s Ring G I. 

and that of the Ring 2^ times bigger than the 
Diameter of the Globe of Saturn H. 

From whence it follows, if thefe Planets are 
compared with the Earth, which is belt known 
to us, 

I. That the Earth is not quite 3 times fo thick, 
and confequently not quite 27 times as big as the 
Planet Mercury D. 

II. That Venus C is about 1 j as thick, and con- 
fequently as big as the Earth itfelf, 

III. That Mars E, is fmaller than the Earth, 
fo that the Diameter of the latter will make x 1 of 
the former, and confequently contains 3! as much 
Matter as the Globe of Mars. 

IV. That Jupiter F, has 20 times as great a 
Diameter, and 8000 times as large a Bulk as 
that of the Earth. 

It has likewife four Satellites or Moons about 
it, each of which does not feem leffer than the 
whole Earth: See Huygens Cofm. p. 101. 

V. After thefe come Saturn H, which, what 
no Body could ever have thought or fufpe&ed, 
is furrounded with a Ring G I, that is flat and 
very thin in proportion to its Magnitude : There 
is a Space between that Ring and the Body of 
the Planet, which it encompaffes without any Con- 
tiguity like a Vault or Ceiling ; for which reafon 
this Difpofition of Saturn with its Ring, being 
viewed from different parts of the Earth, is wont 
toreprefenta very different Figure. The Diameter 
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of this Ring G I, is according to the foregoing 
Computation about 30 times as large as the Dia- 
meter of the Earth, and therefore if it were a 
Globe, it would contain about 37,000 times the 
quantity of this Globe of the Earth, 

The Diameter of Saturn itfelf is about 13 times 
as big as the Earth’s, and confequently the Eody 
of that Planet is 215*7 times as large as the whole 
Earth j bolides which there are five Moons that 
are obferved to circulate about the faid Planet 
and its Ring. 

Sect. L«sX The Times of the Planet's Revolutions 
and Difiances from, the Sun. 

Now the Times in which thefe Planets finifh 
their refpedtive Circulations about the Sun, have 
been obferved. as follows : That of Mercury, in 
three Months; of Venus , in about 7* Months; of 
Mars, in almoft two. Years • of Jupiter in 1 2 Years ; 
and that of Saturn, in about 30 Years, all of ’em 
computed as near as may be. 

We Ihall here pafs by the Satellites ; they who 
defire to know the Time of their Revolutions a- 
bout Jupiter and Saturn, may confult the Aftro- 
nomers. 

The Diftances of thefe Planets from the Sun 
are likewife reckoned in the following manner : 
Upon the fuppofition that the Diftance of the 
Earth from the Sun is 10, that of Mercury is 
hardly 4, Venus 7, Mars 15, Jupiter 51, and 
Saturn 9 5 of the fame -Parts : See Gregory Afiron . 
Lib. I. SeSl. j. So that the Diftance of our Earth 
from the Sun being, according to Caffini and Flam- 
fiead (for the more convenient Calculation) 10000 
Diameters of the Earth ; Mercury will be 4000 ; 
Venus 7000 ; Mars 15000 ; Jupiter 51000; and 
f$turn 35000 and propprtionably fo much 

greater 
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greater if with Mr. Huygens we account the Diftance 
of the Sun to be 12000, or with Mr. la Hire 
17000 of the faid Diameters. We have here 
ufed the fmalleft Numbers, becaufe we would 
proceed with the greater Certainty. 

Sect. LXII. The Velocity of Venus and Jupiter. 

Now let the Atheift confider, that notwith- 
ftanding the contemptible Notions he has of thefe 
Heavenly Bodies, which he looks upon as no big- 
ger than they are reprefented in Tab. XXII. 
Fig. 1, and 2 ; and in Tab. XXIII. Fig. 2. yet 
Venus, the Evening and Morning Star, is a Globe 
not much fmaller than that of the Earth ; and, 
which is amazing, it moves about the Sun 
with a Swiftnefs, 146 times greater than that of 
a Bullet, (hot out of a Cannon. To givelikewife 
an Inftance of one of the remoteft Planets, let 
him contemplate that of Jupiter, which is a 
Globe 8000 times as big as this of the Earth $ 
and let him confider, Firfi, how great a Diftance 
it muft be from him, when fo vaft a Body fiiall 
appear as ftnall as one of our Childrens Mar- 
bles : And Secondly, what a Force is neceflary to 
move fuch a prodigious Globe along the Heavens, 
the Motion of which we find to be 54 times 
fwifter than a Cannon-bullet’s. 

Sect. LXIII. The Calculation of the Revolutions of 
the aforefaid Planets. 

This may perhaps feem fomewhat whimfi- 
cal and incredible too to ignorant PerforiS; but; 
thofe who underftand Aftronomy know that no- 
thing need be advanced by Conjecture or Guefr 
fing, when one compares the Magnitude and Di- 
ftance of the Planets with that of the Sun ,• but 

that 
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that the fame may be deduced by certain Confe- 
quences from the Obfervations that have been 
made concerning them, as every Mathematician 
knows, arufasliterally appears in the Syft. Saturn. 
p. 77 and 81, of Mr. Huygens ; fo that upon the 
whole Matter, it depends only on the Greatnefs 
and Diftance of the Earth with refped to the 
Sun, not to know the Proportion only, but the 
true Meafure thereof, of which Aftronomers are 
in a manner fo much Matters, that they can be 
fure that neither the Planets themfelves nor their 
Diftances are fuppofed too great. 

If it be then known that there is no Miftake 
of any Importance made herein, the fwiftnefs of 
their Motion may be eafily computed from the 
time of their Revolution : As for Inftance, a Can- 
non-bullet runs, according to the Experiments of 
Merfennus, (quoted by Huygens in his Cofmotheoros , 
p. 125) 100 French Toifes of fix Foot, in the fpace 
of a Second ; and according to the moft accurate 
Admeafurement of the French, the Diameter of 
the Earth amounts to 6,538,594 of the faid Toifes 
or Fathoms, 

Accordingly then a Cannon-Bullet would run 
the length of the Earth’s Diameter in about 
<55,385 Seconds, that is, full 18 Hours; from 
whence it follows, that it would run in one Year, 
confifting of 365 Days, 485 of the like Diame- 
ters, and 40 thereof in a Moiithof 30 Days. 

Now it appears above, that (Tab. XXII. Fig. 
1, and 2.) the length between the Sun and Earth, 
or the Line A S, being fuppofed to be 10,000 
Diameters (which is lefs than what is— allowed 
by Melf. Huygens and la Hire) the Diftance of 
Venus from the Sun, or the Line S C, will amount 
to 7000 of the faid Diameters ; and if now we 
take the Revolution C I R for a Circle, of which. 
C S is the half Diameter, the whole one C R 
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will be 14000 of the Earths Diametets ; and fup~ 
poling the Ratio of the whole Diameter to the 
Circumference of a Circle, according to what is 
known. As 1 13 T0355; the Circumference CIR 
of this Diameter C R, which Venus finilhes in 
Months, will be 43,982 Diameters of the Earth* 

But it is found before. That a Bullet runs 
300 of the like Diameters in 7! Months, or in 
the Time of Vemis s Revolution. Thus it appears, 
that the Velocity of Venm , with refpeft to that 
of a Cannon-Bullet is, As 43,982 To 300 or ; that 
Venn s moves 146 times falter than the faid Bullet. 

After the like manner, and with very little 
Trouble too, we may compute, that fince Ju- 
piter’s Diftance from the Sun, or the Semi- 
diameter of its Way (fuppofing it likewife to 
be exactly circular) amounts to 51,000 Diameters 
of the Earth, and that the Time of its Revolu- 
tion is i4 Years • it moves about 55 times, at leaft 
a good deal above 54, falter than a Cannon-Bullet, 
that lhall run in one Year 48 6 of the like Diame- 
ters, as has been Ihewn above. We fuppofe here 
the Courfes of the Planets to be uniform, tho* 
Altronomers find that they move one while falter 
and another (lower ; but forafmuch as they per- 
form their Revolutions in about the faid Time, 
this Calculation is fure enough. 

Sect. LXIV. The S'vjiftnefs of one of Jupitefh 

Moons. 

I f we now fuppofe with Mr. Caffmi, (See the 
Cofttioiheoros, p. I o 1) that the nearelt of Jupiter s 
Moons is diftant from it 2 1 Diameters of that 
Planet, and that its Revolution is performed in 
one Day, eighteen Hours, twenty eight Minutes, 
and thirty fix Seconds j the whole Diameter of 
the faid Revolution, will be jf, and the Cir- 
cumference 
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cumference, fuppofing it to be exactly circular, 
will be 17— Diameters of Jupiter. 

Now one Diameter of Jupiter is equal to 20 
Diameters of the Earth ; the Revolution therefore 
of this neareft Moon is 3 56 of the faid Diameters, 
and according to the fuppofed Time of the Revo- 
lution this runs in one Day in its Way about Ju- 
piter, 201 Diameters of the Earth ; and Jupiter , 
according to its before-fuppofed Diftance and 
Time of its Revolution runs 73 Diameters in its 
Orbit about the Sun in the faid Space of a Day ; 
ib that this Moon runs in its Orbit about 
twice or thrice as faff as Jupiter itfelf, and confe- 
quently a great deal above 100 times fatter than 
a Cannon-Bullet, tho’ it be as big as the Earth 
itfelf: See Huygens’s Cofmotheoros, p. 10 x. 

Sect. LXV. 7 he amazing Force that • is requijite to 
move Jupiter. 

Now if one would form an Idea of the amaz- 
ing Greatnefs of that Power by which the faid 
Planet is moved, it having been proved before, 
that the Diameter of Jupiter is 20 times greater 
than that of the Earth, it follows that the former 
Planet is 8000 times bigger than the latter. 

Now thofe who underftand Mechanicks know, 
that by multiplying the Mafs of two Bodies, 
each of 'em by its own Velocity, the Proportion 
of the Powers that move them, may be learned 
from thence : Suppofing then that the Earth’s 
Magnitude to be as an Unit, and the Velo- 
city of the Cannon-Bullet to be likewife as an 
Unit, the Force that mutt move the Earth with 
the fame Swiftnefs as a Cannon-Bullet is moved, 
mutt alfo be as an Unit, becaufe an Unit multi- 
plied by itfelf produces only an Unit. 

And in this Comparifon the Globe of Jupiter 

mutt 
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muftbefuppofedas 8000, and its Velocity as 54 • 
becaufe it moves in its Orbit 54 times fwifter than 
a Bullet ; which being multiplied with the other, 
gives 43 2,000 for the Force that moves Jupiter. 

So that it is irrefragably proved hereby, that 
the Force which moves Jupiter , and confequently 
the Strength of that Planet it felf is at leaft 
432,000 times as great as that which is capable of 
caufing the Earth to move with the fame Velocity 
as a Bullet is difcharged from a Cannon. 

We fuppofe here the Denfity of the Parts of 
which the Earth and Jupiter are compofed to be 
equal ; tho’ fome reckon that of the Earth to be 
greater than Jupiter s ; yet this difference will not 
hinder the faid Number from remaining a great 
many thoufands of Times more ; but this is not 
the Place to m^ke^fo nice an Enquiry in. 

Sect. LXVI. ConviSlions from the Whole. 

Now they that hitherto doubt whether there 
be a mighty Creator and Direftor of this Uni- 
verfe, let them fit down by themfelves, and feri- 
oufly confider. Fir ft. How thefe Planetary Globes, 
fo amazing in their Magnitudes, are whirl’d 
about the Sun with fo dreadful a Velocity, fo far 
furpaffing the almoft unconceivable Motion of a 
Cannon-Bullet. 

Secondly , How other Planets, or Moons, each 
of which will hardly yield in Magnitude to the 
Earth, are carried with a yet greater Swifcnefs 
about the aforefaid Planets. 

Thirdly , That neither the Motion of Jupiter in 
his Orbit, nor of the reft of the Planets, can be 
performed but by a Force fo many thoufand 
times greater than that mighty Strength by which 
a Globe as large as the whole Earth is driven 
with the fame Velocity as a Bullet ihot out of a 
Cannon* And 
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And if this laft Force, whereby the Earth can 
be fo fwiftly moved, furpafles all human Conce- 
ption, what fhall we fay of that which moves the 
Planet Jupiter in the Heavens ? 

Sect. LX VII. The Evaftons of Atheifts, and their 

Pretences. 

I Know very well, that in order to elude 
the Proof of an All-ruling God, which is fo terri- 
ble to Atheifts, thofe miferable Wretches are 
wont to conceive the Motions of thefe vaft hea- 
venly Globes, as they were fo many round little 
Balls, floating and circulating in a Veflel of Wa- 
ter, which happens when the Water is put into 
a Circular Motion ; and they are not a little con- 
firmed in fuch Fancies* by the Figures with 
which Aftronomers are ufed to reprefent the Stru- 
cture of the World, as may be feen in Tab. XXII; 
Fig . 1, and 2. where we find the Revolutions of 
the Planets reprefented like the forementioned 
Balls in Water, upon one and the fame Piane • 
infomuch that there does not feem to be wanting 
any other Direction for their Motions than 
only conceiving a circular Motion of the Matter 
in which they fwim, and the rather, becaufe if one 
moves the Water in a round Velfel fwiftly about 
with a Stick, we may often obferve fome of the 
little Particles thereof whirling about their own 
Axis, and at the fame time carried about the 
common Center ; from whence they infer. That 
the Moons alfo of Saturn and Jupiter may be 
likewife carried about their refpeCtive Planets, 
as here at F and H, without any particular Di- 
rection. 

And thus thefe deplorable Difputers are ufed to 
contemplate, and to account for the Wonders 
produced in the Heavens, without confidering 
,V© l. III. E e e theiS 
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them ocherwife than as very different Figures and 
Refemblatices ; and to make their Opinions pafs 
with greater Appearance of Truth, they ufe thofe 
(hallow Maxims of fome Philofophers, That the 
moft (imple Hypothefis or Notions that People 
form of things, are always the trueft, which be- 
ing eafily agreed to by the Ignorant, and thofe 
who endeavour to evade the Labour of a juft 
Inquiry, fatisfies them the better, and procures 
them the more Difciples. 

But in cafe things happen’d after fuch a manner, 
yet from the Motion of this Matter that runs 
round, (if there be any fuch Matter) an ^over-ru- 
ling Power of the great Director may be) clearly 
enough demonftrated ; fince Experience teaches (as 
(hall be more fully proved by and by) that all Am- 
ple Motions are perform’d in Right Lines, and 
that Bodies can by no means describe Circular 
ones without fome particular Direction. 

Sect. LXVIII. “Thofe Evajions anfwer’d ; Firft, By 
the Orbs in which the Planets move. 

B u r now when we turn away from this ficti- 
tious Heaven, which has no other Foundation 
but in the Fancy of thofe who only make ufe 
of it, that they may more conveniently (or ac- 
cording to them, more (imply) form an Hypo- 
thefis for the Appearances that are moft obvious 
to them ; and if we further apply our Contempla- 
tions, without any Prejudices, to thofe things 
which the true Inquirers have difeover’d by their 
Obfervations, about the Motions of the Planets, 
it may be concluded, and not obfeurely, by 
every one, that the former Evafions are ground- 
lefs : For, Firft, All thefe great Globes are far 
from being moved in one and the fame Plane, as 
they are truly reprefented in Tab. XXII. Hg. 1, 
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and 2. the’ it be according to the common 
Manner, even of the greateft Aftronomers ; and 
we find that all of them cut thro’ their Planes, 
the one the others, like two Hoops placed ob- 
liquely in each other. For inftance, let the Plane 
of the Paper upon which is drawn the third 
Figure in Tab. XXII. be the Plane in which the 
Sun revolves about the Earth (or the Earth about 
the Sun, for we do not difpute that Matter here) 
and let the Oval Figure E A F B, be in this fame 
Plane ; then let us farther fuppofe, that the fe- 
cond Oval A C B D to be fo placed, that the Part 
A C B be above, and the other part ADC un- 
der the Plane of the firft Circle; fo that thefe two 
Planes, like the two abovefaid Hoops, have no- 
thing common to each other, but one only Right 
Line A S B. If then we take this laft AC BD, 
for the Way of any Planet, we fhall perceive 
how it differs from the Plane of the Ecliptick, 
that is, from the Sun’s or Earth’s Way, and 
makes an Obliquity upon the fame, fo that 
there remains, between both the Planes, a Width, 
or Breadth, on the one Side as C F, and on the 
other of D E. 

Sect. LXIX. The Properties thereof. 

Now to form a fuller and truer Notion of 
the Planets Orbits, we muft lay down fome Con- 
clufions which are known and agreed to by all 
Aftronomers, namely, That, 

Firfly The Way or Orbit of each Planet is iii 
a particular Plane, and peculiar to itfelf, fo that 
at one Time it is at C above, and anothet 
Time at D, under the Plane A E F B of the 
Ecliptich 


a 


Secondly, 
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Secondly , That even the Moons of Saturn and 
Jupiter don’t move in the fame Plane in the 
which the Orbit of their Planet, or likewife the 
Ecliptick lies ; but that they decline from both, 
and according to the mbft accurate Obfervation, 
compleat their Courfe in a particular Plane. See 
Whifton^s ? rale El. Aflron. p. 201. where he reckons 
up their Appearances. 

‘Thirdly, That each of thefe particular Planes, 
in which the Planets move, do never interfed 
the Plane of the Sun’s Way in the fame, but all 
in different Lines : So that, for inftance, if Mars 
does it in the Line A B, Jupiter will do it in 
the Line R T, &c. See Whiftons PraleEl. AJlron. 
p. 191. 

Fourthly, That even the Obliquities or Angles 
which the Planes of the Planets Orbits make with 
the Ecliptick, do not agree in any two fo as to be 
the fame, but are different in all of them : They 
who defire to know the Occafion and Meafure of 
thefe feveral Interfedions and Obliquities of the 
Planes, (called by the Aftronomers Linea Nodorum 
& Inclinationes) fuch as A B, T R, and C F, ED, 
may meet with ’em, in the Automaton, of Mr. Huy- 
gens, p. 447. and elfewhere. 

Fifthly and Laflly, We are to know. That all 
thefe interfeding Lines A B, T R, &c. tho’ 
they all of ’em differ, yet each of ’em pafs 
through the Sun S ; fo that that Luminary 
Ihines upon the Interfedions of all the Planes of 
the Planets Ways. 


Sect. 
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Secy. LXX. The Atheifis Evajions Anfwerd ; 

Secondly, By the Planets continual Approach to 

the Sun. ' 

N o w if what has been already faid, concern- 
ing the wife and wonderful Direction of the Pla- 
nets Motion, be not fufficient to convince the 
moll obdurate Atheift, a gracious God has been 
further pleafed to reprefent and manifeft to the 
Sight of every one, fomething in the Courfe of 
thefe heavenly Bodies that feems to put beyond 
all Difpute the Greatnefs of that Power which 
rules and directs them, and to reduce the Matter 
to an entire Degree of Certainty. In order to 
prove this, we affirm, and no body can deny it, 
that it is experimentally true. That all Bodies, 
when put into Motion, do proceed in a Right 
Line, unlefs fome other Caufe or Power obliges 
them to recede from it ; and it is known, that a 
Stone A moved circularly in a Sling about a 
Point S (Tab. XXII. Fig. 4 ) in the Circle A H 
D E, with fuch a Swiftnefs, that it cannot be 
brought down by the Force of its Gravity when it 
is at A, will not continue to move in the fame Cir- 
cle towards H, as foon as the faid Siing is loofe, 
and the Stone left to it felf, but purfue its Way 
accordingyto the Right Line A F, which touches 
the Circle at A ; and this happens not only in a 
Circle, but in all other Curve Lines, as Experi- 
ence teaches us. 

Now let the bell Philofopher tell us, how it 
comes to pafs, that fuch great Bodies as thefe 
Planets are, moving about the Sun with a Swift- 
nefs fo much greater than that of a Cannon-Bu!- 
et, and with fo prodigious a Force as has been 
Ihewn above, do not likewife obey this Law and 
•un always in a ilrait Line, but defcribe incefiantly 
E e e 3 a Curv? 
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a Curve Line, and always return to the Point 
from whence they began ; and how thefe moved 
Bodies are compelled evety Minute to depart 
from their Right Line, and defcribe by their Courfe 
the Orbit which they do. 

For that the Planet A (7 J ab. XXII. Fig. 5 .) be- 
ing moved about the Sun in the Curve Line AEDZ, 
when it is at A endeavours to go to F, according 
to the Tangent AP, and when at G tends to I* 
along another Tangent GQ, as is difputed by 
no body. Tell us then the Reafon why fuch 
a great and fwift Globe, certainly tending from 
A to F and from G to I, is continually pro- 
truded or attrafted to the Sun, or at leaft is 
brought nearer to it ; fo that A F and G I, being 
the Lengths which the faid Planet is to run at each 
Place, in the following Minute, in the Tangent 
Lines A P andj G Q_, it is forced to forfake 
them, and, in the very fame Inftant, to approach 
fo much nearer to the Sun, as the Lines F G and 
I FI are in Length ; without which it would 
not be poffible that this Planet could continue in 
its Curve Way A E D C about the Sun ? 

This is not to be anfwer’d by the Hypothefis 
which fome Philofophers have hitherto main- 
taind. That the Sun has a Vortex of a fubtile 
Matter about it, which running round, drags 
the Bodies of thefe Planets along its Stream ; 
forafmuch as the Gravity thereof remains the 
fame ; therefore they are bound to fhew why 
that Matter it felf defcribes a Curve Line, and 
does not, like other things, move direftly accor- 
ding to Tangents; fo that here likewife we muft 
have recourfe to a Power that governs the Mo^ 
tion of this Matter ; but the famous Mathema- 
tician Sir Ifaac Nezvton, and others, have fhewn, 
that we feek in vain the Properties of this Circu- 
lar Motion in the Matter of the Vortices. 
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Sect. LXXI. Thirdly, By the Courfe of the Planets 
in an Ellipjis. 

But to cut off all Cavilling about this Dif- 
ference, it may be fufficiently proved from the 
Property of the Curve Lines, according to which 
each of thefe' Planets are moved, that there mutt 
be an inceflantly directing Power that regulates 
their Courfes, and that they cannot alone be car- 
ried forwards by any circularly moving Matter. 

For the continual Experience of all Aftrono- 
mers that have fucceeded the Great Kepler, and 
fo frequently repeated Obfervations, have put it 
fufficiently out of all doubt, that the Planets are 
not moved in exaft Circular Figures 5 in which 
Cafe it might be fuppofed, with fome appearance 
of Truth, that there is fuch a whirling Matter, 
but they are Curve Lines of quite another Proper- 
ty than Circles, and appear by manifold Obfer- 
vations to be Ellipfes, or oval Figures, as you 
fee in Tab. XXII. Fig. 5. A E D Z. 

In thefe Ellipfes, as is well known to the Ma- 
thematicians, there are two Points K and S, each 
of which they call a Focus, or Point of Burning, from 
whence the fame may be defcribed by a String 
K E S, fatten’d at K and S, and by a Nail at E, 
which being directed by the String, defcribes the 
Circumference E D Z A, as is known to Carpen- 
ters, Joiners, and other Mechanicks. 

In one of thefe Foci is plac’d the Sun S, about 
which the Planet is continually moving ; A is the 
remoteft, and D the neareft Point of the Orbit to 
the Sun ; for which Reafon likewife, A the far- 
theft,and D the neareft Point to the Sun, are term- 
ed by Aftronomers, the Apherlium and Perhelium. 


E e e 4 
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Sect. LXXII. Fourthly, Becaufe their remotefi 

Points extend to different Parts of the Heavens. 

And that no body may imagine neither, that 
any ignorant Laws of Nature have any Place 
here in a Stream of Vortices , or whirling Matter ; 
the adorable Creator, who alone will be ac- 
knowledged and glorified herein, has Ihewn, 
with irrefragable Proofs, his abfolute Empire 
over thefe great Bodies, and likewife his won- 
derful Power in thofe vaft and remote Spaces ; for 
which Purpofe he has not thought fit that the Elli- 
ptical Orbits of the Planets, as A E D Z, and L R, 
M T, (which very much differ in Magnitude 
and Difiance from the Sun) fhould have their 
Aphelia A and L extended from the Sun . S to 
one and the fame Place of the Heavens, as B ; 
which would have appeared more convenient to 
our Conceptions, and might have been ufed as a 
Principle to difcover, after this manner, a gene- 
ral Law of Nature, whereby we could have ac- 
counted for thefe Motions and Difpofitions in the 
Heavens, 

But to the End that every one who contem- 
plates thefe great Works might be certain, on the 
contrary, that it is only the irrefiftable Will of a 
fupream Dire&or of all things that has place in 
this Matter, he has fo order’d the Orbits of the 
Planets A and Y, namely, AEDZ and YVNW, 
for fo many Ages, that the one feems to be en- 
tirely independant of the other ,• placing not 
only each of them in a different Plane oblique- 
ly upon the other, as we have fiiewn above, 
but likewife caufing ail the Lines proceeding 
from the Sun S, thro 3 the Aphelia or remotefi: 
Points A and Y, to tend to different Parts of 
the Heavens, as B and C, aitho 5 the faid Sun §, 

with 
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with refpeft to which only he has made them, 
does fufficiently appear in the one Focus of all 
thefe Ellipfes : The Truth of this may be feen in 
all the Books of the Aftronomers, and particular- 
ly the Places of the Aphelia of each in the Auto- 
maton. of Mr. Huygens, p. 441. 

Sect? LXXIII. Conviftions from thence. 

Now after having well conceived all this, 
thofe who think it concerns them to learn^ God 
from his wonderful Works will be pleafed to ufe 
their Endeavours, firft, by what has been faid,to 
make a true Notion of the Planetary Heavens fa- 
miliar to them, and comparing one thing with an- 
other, to confider whether a Man argues without 
Foundation, who maintains, that the Power and 
Wifdom of the Great Creator ihines out more 
brightly here than the Skill and Contrivance of 
the Workman in the mod curious Clock, or any 
other Machine whatfoever. 

For, Fir ft, confidering the almod unconceivable 
Magnitude of thefe wandering Globes, and their 
Diftances from the Sun, which may only and ea- 
fily be determined by the Diameters of the Earth. 
And, Secondly, feeing that Saturn, tho 1 it be di- 
dant from the Sun at leaft 100,000 of the faid 
Diameters, according to the lated Obfervations, 
between every two following Points of its Orbit, 
is always attra&ed towards the Sun, notwith- 
danding there is not the lead Band or Connexion 
between the one Body and the other. Thirdly, 
Finding that thefe Approaches to the Sun have 
place in all the Planets, tho’ there is likewife no 
Union between any of them. Fourthly, Knowing 
that each of ? em performs its Courfe in a parti- 
cular Plane. Fifthly, That they defcribe no 
Circles which we fee generated in natural Mcv- 

tions. 
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tions, after different Manners, but to fhew that a 
particular Direction obtains here, they move in 
EUipfes, or oval Figures, every whery preferving 
their Geometrical Properties. Sixthly , That thefe 
oval Figures are each of 'em extended length- 
wife to a different Place in the ftarry Heavens. 
Seventhly, That their Motions have continu- 
ed for many Ages in this Order, without any 
Confufion among each other. And, Finally, fince 
no body, who underftands it right, can, without 
Amazement, obferve. That thefe Globes of fuch 
an amazing Magnitude (that Jupiter is at leaft 
8000 times bigger than the Earth, and the reft, 
excepting Mercury and Mars, which are fomewhat 
fmaller) are either as big, or bigger, than the 
Earth itfelf, and yet all of ’em move about the 
Sun with fo prodigious a Swiftnefs, as far exceeds 
that of a Cannon-Bullet. 

Sect. LXXI V. The Motion of the Planets about the 

Sun. 

Now if we refledt upon the Experiments 
which, befides the foregoing, have been made by 
the modern Aftronomers, and would be too tedi- 
ous to be related here, new Wonders would occur 
to us at every Turn, and always adminifter frefh 
Occafion of acknowledging a tremendous Power, 
and a Diredtion continually exerting itfelf. 

To fay nothing therefore of the Comets, and 
their Courfes from and to fo many different Places 
of this immenfurable Space, fince neither their 
Caufes, nor the Ends for which they have been 
made, do yet fully appear to us : Let us once 
again bring before our Imagination thofe great 
Celeftial Globes, the Planets, and confider, that 
in that incomprehenfible Motion with which 
they circulate about the Sun in their Orbits, they 

likewife 


The Religious Pbilofopher. 841 

likewife revolve or turn upon their own Axes 
from Weft to Eaft, at leaftithas been vifiblyob- 
ferved already in Jupiter, Mars and Veum, and 
even in the Sun itfelf. 

Thus we find (to fay nothing of the Earth, 
fince all Aftronomers do not agree therein) that 
that dreadful Globe of Fire, the Sun, turns round 
upon its own Axis in 25 Days ; Verms in 23 ; 
Mars in 24 ! ; and the great Globe of Jupiter in 
10 Hours. See Gregory’s Afironom. p. 3 6 . As for 
the reft, we have not yet been able to difcover 
any thing certain about them. 

And in order to convince every one of the 
Dreadfulnefs of the Powers which exert them- 
felves in this Matter, we need only inveftigate 
the Swiftnefs wherewith thefe great Globes ape 
carried about their refpedtive Axes after the fol- 
lowing Ample Manner. 

For fuppofing the Earth’s Diameter to be 
<5,538,594 French Toifes or Fathoms long, the Cir- 
cumference thereof will contain 23,541,600 of the 
fame, fince the Diameter of a Circle Is to its 
Circumference, As 7 To 23, or yet nearer. As 
113 To 355. 

Now each Point that is upon the middle Super- 
ficies of the Earth would run fo many Fathoms in 
24 Hours, and confequently 2374 in one Second 
of an Hour. 

But a Cannon-Bullet (as has been {hewn 
above) runs 100 of the like Fathoms in a Second. 

Confequently every Point upon the Equator of 
the Earth revolves with much more than twice 
the Swiftnefs of a Cannon-Bullet. 

If then, according to this Proportion, the Ve- 
locity in the Revolutions of the other Planets’ be 
meafured, and if it be fuppofed (to fpeak within 
compafs) that the Diameter, and for the fame 
Reafon the Circumference of the Sun, is but 
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100 times bigger than that of the Earth, we fliali 
find, that fince it employs 2 5 Days in one Revo- 
lution about its own Axis, it turns four times as 
fwift as the Earth, and each Point in its Equator 
confequently is moved 8 or 9 times as faft as a 
Cannon-Bullet. 

So likewife Jupiter, which is 20 times as bigas 
the Earth, and revolves in the fpace of ten Hours, 
would carry every Point in its Equator 20 times 
as faft about its Axis as thofe of the Earth ; 
fuppofing that this Planet fhould likewife require 
24 Hours for that Purpofe ; but as it performs the 
fame in 10 Hours, its Velocity will be yet zl times 
greater, or Jupiter will revolve 48 times iwifter 
than the Earth, and each of the aforefaid Points 
move above 100 times fafter than a Cannon-Bullet. 

Sect. LXX V. 'The Velocity of Saturn, and of his 

Ring. 

Let us moreover caft our Eyes upon 'Tab . 
XXIII. Fig. 2. or the Reprefentation of Saturn 
A, and its Ring G I, and confider, that this 
Globe H is about 2000 times bigger than the 
Earth, and that the Ring G I is full 4 times as 
broad as the Globe of the Earth is thick, and 
that the Space likewife between the faid Ring and 
the Body of that Planet is not lefs in its Breadth. 
Again, that this Ring is thin and flat, and no 
way adheres to Saturn , but is quite loofe round 
about, as has been hinted above ,• yet that this 
Ring never forfakes nor flays behind Saturn in its 
Motion, but always accompanies it with equal 
Velocity, and has done fo for many thoufand 
Years, notwithftanding that that Globe moves 
about 20 times as faft as a Cannon-Bullet, as may 
be eafily computed after the abovementioivd 
Manner. 
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CONTEMPLATION XXV. 

Of the Unfpeakable Number, and Unconceiv- 
able Smallnefs of the Particles of which the 
Universe conffts. 


Sect. I. Tranfition to the Smallnefs of Parts. 

I F now, after having Contemplated the vifible 
World in fome of its Parts, we turn our 
Thoughts farther, to thofe fo wonderfully fmall 
and numerous Particles of which the former con- 
fifts ; and the'n confider the Laws which they con- 
tinually obey, tho’ ignorant of the whole, and 
even of themfelves too ; and which Laws the Great 
Creator has been pleafed to render fubfervient to 
the Execution of his marvellous Purpofes, that 
Man muft be quite blind and inexcusable, that 
cannot difcover therein, the Power, Wifdom 
and Goodnefs of an adorable Ruler of the Uni- 
verfe. 

The Reader muft not expeft to meet here with 
an exatt Defcription of the Figures thereof, for- 
afmuch as without ever being thoroughly fathom’d 
or comprehended, they will always furnifh new 
Matter of Inquiry to learned Men, as long as this 
Univerfe fiiall be preferved in its prefent State and 
Condition. We Shall therefore only confider fome 
Matters and Bodies with refped to their Smallnefs, 
not perhaps fo thoroughly as the accurate Truth 


844 The Religious Rhilofopher. 

of the Thing may require, but only fo far as Ex- 
perience may lead us therein. 

Sect. II. All Bodies confift of fmall Parts. 

N ow that all vifible Bodies do confift of an 
unconceivable Number of fiich little Parts, is 
already admitted by all Philofophers, and demon- 
ftrated too by fo many Experiments and Proofs, 
that no Body who has taken the leaft trouble of 
examining the Nature of Creatures, can entertain 
any kind of doubt thereof. Concerning which, 
Rohaults Phyfics, Boyle’s Subtil. Effluvia, Keill’s In * 
troduElion , and other Books may be confulted. 

Sect. III. Our Conceptions mufi be ReElfied. 

But as our Imagination is uncapable to repre- 
fent to us the amazing Magnitudes of the Hea- 
venly Bodies, fo likewife we find it as little able 
to give us juft Ideas of the Smallnefs of the Parts 
whereof all vifible Things are compofed; for 
which Reafon as the former, fo likewife the lat- 
ter is by many thought Incredible, efpecially by 
fome of thofe, who, when they conceive Things 
according to Truth are afraid they fhall difcover 
in them a great and terrible God. 

Sect. IV. A Cubical Inch contains a Million of 
vifible Particles. 

All kind of vifible Bodies may be divided 
into Fluid and Solid; we will begin with the 
Firft: 

And before-hand advance what Mr. Boyle in 
the beginning of the fecond Chapter de Subtil. 
Effhiv.. affirms to appear by Experience; namely, 
that the Length of an Half-Inch, can be divided 

into 
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into loo Parts, which fhall all of ’em be big 
enough to diftinguifh themfelves for Ufe ; but we^ 
to prevent all Cavilling, will only maintain the 
fame of an entire Rynland- Inch ; from whence it 
follows, that a Cubical Inch, or a fquare Stone, 
which is an Inch long on all Sides, contains a 
Million of fuch little Cubes, each of which in 
all their Dimenfions, or in their Length, Breadth 
and Thicknefs, are no more than the 7 ~ of an 
Inch long, which is known to every one that is 
a little verfed in the Principles of Geometry. 

So that we may fafely lay it down for a Truth, 
fince if the Length of fuch a fmall Cube is vifible, 
the whole little Cube will be much more vifible, 
"That a Cubical Inch contains a Million of vifible 
Parts. - 

Sect. V. A Cubical Inch of Water contains the like 
Number of Parts. 

N o w if the Point of a Needle can be ground 
fo fltarp, that the Breadth of it may be equal 
to the Breadth of fuch a fmall vifible Particle ; 
and that this Point were to be juft dipt in Water, 
and being drawn out again, fhould appear wet, or 
that fome Water cleave to it, all which may be 
allowed without any Difficulty : If then it ffiould 
be farther fuppofed, that there was but one only 
Particle of Water that ftuck to it, and (for the 
more convenient Computation) that it was as 
thick as the little Superficies of the Point of the 
faid Needle ; and moreover, of a Cubical Figure, 
it is plain from the Premifes, that it is no bigger 
than ,.000.000 Part of a Cubical Inch of Water, and 
confequently that fuch an Inch contains a Million: 
of Water-Particles, which if they were fepara- 
ted, would each of ’em be fo big as to be vifi- 
blo, From whence it follows, that fuch a vaft 

quan- 
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quantity of Cubical Inches of Water as are in the 
Univerfe, in Air, Earth and Water, and are moved, 
muft certainly contain fo many Millions of Parts, 
and be as certainly moved. 

Sect. VI. A Cubical Inch of Water Rarified in 

an Eolipile, will yield above 13300 Millions of 
Parts. 

But to proceed a little farther; Mr. Boyle, in 
the Third Book of the above-mentioned Treatife, 
fays, that (See Tab. XXIII. Fig. 3.) an Ounce of 
Water E F G, being put into a Copper Globe A, 
in which there was a little Hole at B ; the faid 
Globe commonly called by the Learned an Eoli~ 
file, was put upon the Fire ; whereupon the Va- 
pours of the Water begun to be protruded thro 1 
the faid little Hole B, which produced a Pyramid 
of Vapours D BC, for the Space of 18 or 20 
Minutes; the Length of which B R, was twenty 
Inches, and the greateft Breadth at C D; was of 
one Inch : Yet fo, that at the Diftance B M, 
(being five or fix Inches farther than B R) they 
con'd perceive vapoury Clouds ftill hanging toge- 
ther, which extended themfelves to the Breadth of 
four or five Inches at K L. 

If now for the more eafy Reckoning, we con- 
fider the long Pyramid B D C, joyned to the fhort 
one D C K L, as one only Pyramid ; the Length 
of which from B to R, is of 21 Inches, and the 
Diameter from C to D of i~ Inch, the Super- 
fices of the Circle C N D G will be || Superfi- 
cial Inches, which Multiplied by 7, (being the 
•f of BRor 21) will amount to the Magnitude 
of or 1 2| Cubical Inches for the whole Va- 

pour- Pyramid. 

If this had been computed nicely according to 
Mr. Boyle ’ s Meafure, the long Vapour-Pyramid 

BCD* 
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BCD, together with the fiiort Cloud-Pyramid 
C D L K, would amount to above 3 2 Cubical 
Inches, tho’ we fhould reckon B R to be but 18, 
CD 1, RM5, and KL 4 Inches; but for the 
greater Conviction, and to prevent all Cavilling, 
we have reckoned it all to be but 13 Inches- 

Let us now fuppofe, that one of the Particles 
of the Vapours rufhing out of the aforefaid Eoli- 
pile , runs the Length from B to R in the Second 
of a Minute ; fo that in every Second there is 
a new Vapour-Pyramid formed : There would 
then in 18 Minutes, or in 180 Seconds, fo many 
different Pyramids have come out. 

Now each Vapour-Pyramid makes Cubi- 
cal Inches, and confequently all fuch Pyramids as 
are formed from one Ounce of Water, will pro- 
duce 12* times 1080, or 13,355 of the like In- 
ches. If now in each vifible Particle of all thefe 
Pyramids there is but one Particle of Water 
(fince there are a Million of ’em in one Inch) 
there will be in the whole 13,355,000,000, and 
confequently one Ounce of Water may be really 
divided into 13,355 Millions of Parts at leaft. 

But fince it is defired to know farther, into how 
many Parts an Inch of Water may be likewife di- 
vided after the faid manner ; lee us fuppofe, that 
a Cubic Foot of Water weighs 54 Pounds, and 
that there are ro Inches to a Foot ; accordingly 
a -folid Foot will contain 1000 of fuch Inches, and 
at the rate of i 5 Ounces to a Pound, there will 
be 1024 Ounces in 54 Pounds. From whence it 
is eafie to prove, that a Weight of one Ounce 
makes orrrl of (or rather almoft) an Inch ; 
fo that we may fafely enough affirm, that a Cu- 
bical Inch of Water is according to this way divi- 
fible into 13,000 Millions of Parrs. 


Fff 
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Sect. VII. There may hang above 13,000 Particles 
of Water to the [harp Point of a Needle. 

Now it appears from Seblion the $th, that the 
Water which may flick to the extream Point of a 
Needle, which is fo fliarp, as to be juft vifible, 
and the Breadth of which is ^ part of an Inch, 
may fafely be allowed to amount to the thoufand 
thoufandth part of an Inch. 

Therefore it is fufficiently certain, that this 
little Water that flicks to fuch a fine Point does 
confift of not lefs than 13,000 Particles, if it be 
only a little Cube of Water that has the fame 
Breadth. 

Sect. VIII. That a Drop of Water is divijible into 
above 26,000,000 Parts. 

Bu t now let us compute with Amazement,’ 
how many Parts are to be found in one Drop of Wa- 
ter, upon the Suppofition which has been juft now 
proved, that as oft as one dips the Point of a 
Needle or fine Pin, and fomething adheres there- 
to, fo often there are 13,000 Particles of Water 
requifite to compofethe faid Drop. 

Now to form a rough Conception of this Mat- 
ter from another Method ; let a Drop of Water 
be fuppofed to be of the Weight of a Grain, of 
which 480 go to an Ounce Troy-Weight, and 
compute according to the Rule of Three, that if 
480 Grains gives ~ Parts of an Inch, what 
gives one Grain ,• and we fhall find it to be full 
^ Part of an Inch. 

Now to lofe nothing, and to allow enough,' 
let us make the Calculation with a fmaller part of 
an Inch, namely, with the jh thereof,* and fup- 

pofe 
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pofe chat a Drop, tho’ it be greater, does not 
contain more Water-Particles. 

Now a Cubical Inch of Water contains 13,000 
Millions, or a Million of times 13,000 Particles, 
confequently rh of an Inch, or one Drop, con- 
tains 2000 times 13,000 Water-Particles, or in 
one Sum 26.000,000, that is, fix and twenty 
Millions thereof ; of which if we again caft away 
fix Millions, becaufe we don’t defire to have too 
much granted to us, it feems plain beyond Con- 
tradiction, that in one Drop oj Water no bigger 
than ~ of an Inch, there are at leaft not fewer 
than twenty Millions of Water-Particles. 

Sect. IX. Convi&ions from the foregoing. 

Before we proceed any farther, let an A- 
theift flop a little here, and confider with us, 
how great and how penetrating that Providence 
and Direction muft be, which before a Drop of 
Rain-Water of the Quantity and Weight only of one 
Grain fhall fall down upon the Earth, has thought 
fit to compound it of fo many MillionsofParts. 

And ifhefhould refufe, as he has hitherto done, 
to own a Providence herein, let him tell us, 
whether he can perfwade himfelf, that fuch an 
innumerable Multitude of Millions of Wa- 
ter-Particles could by meer Chance, or without 
any Wifdom and Direction for fo many thoufands 
of Years continually and inceflantly proceed from 
Seas, Rivers, and other moift Places, rife up into 
the Air, divide themfelves into Clouds, as it 
were into fo many Armies; where floating in 
that thin Matter, they are carried by the Winds 
towards fo many different Parts, in order to com- 
pofe whole Streams and Rivers ; to defeend in 
Rains upon the dry Ground; to caufe the Fruits 
of the Earth to grow ; to fumifh Drink to- all 
F f f 2 kinds 
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kinds of Animals 5 in a Word, to perform all thofe 
Fun&ions and Services which we have before af- 
cribed to Water, and to preferve the whole 
Globe of the Earth with almoft all that is upon 
it, or proceeds out of it, alive and in good Con- 
dition. Certainly if this Atheift be any ways rea- 
fonable, he mult (land amazed : Fir ft. At that 
Power which has made fo many Thoufand Mil- 
lions of Water-Particles, as are to be found in 
Brooks, Rivers and Seas, and preferved' them in 
their Motion, Figure, and Quantity. . Secondly, He 
can never fufficientiy praife that moft adorable 
Wifdom that has feparated, and as we may fay, 
rent all thefe Particles, and render’d each of ’em, 
how little foever they be, loofe and free from the 
reft ; without which Divifton they could not have 
afcended by reafon of their Weight, nor hardly 
been of any Ufe. And Laftly , That he is bound 
to return Thanks to this fo gracious Benefa&or, 
who has made fuch an unfpeakable Number of 
Beings fubfervient to his, and all other Mens Ad- 
vantages, after fo multifarious a manner. 

Sect. X, XI, and XII. This Hypothejis founded 
upon the Obfervations of Mr. Leuwenhoek, namely , 
That a Drop of Water contains many more than one 
Million Millions of Parts ; the fame applicable to all 
kinds of Liquids. 

I Have been willing to prove here by degrees, 
that the Particles of Water are exceeding fmall, 
to the end, that I might not at firft deter our 
Imagination from Contemplating the fame, by 
reafon of fuch a Smallnefs, of which it canfcarce 
poffibly frame any Idea to itfelf ; and therefore 
the Reader will be pleafed to judge from what 
follows, whether he muft not agree, that altho’ 
the now computed Smallnefs does feem already to 

efcape 
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efcape our Imagination, yet that it is far different 
from that which we muft necelfarily allow to be 
found in the Particles of Water. 

Now to fliew this, we will lay down for a 
Foundation, the Experiments of Mr. Leuwenhoek , 
as they are defcribed by him in his Letter of the 
12th of Nov. 1580, p.29 ; where he relates, that 
he diftinguilhed in Pepper-Water, in the Sperm 
of Animals, &c. three forts of Animalcula of 
different Sizes, of which if we take the Dia- 
meter of the fmalleft for the Meafure of the 
others, and call it an Unit, that of the Second or 
next biggeft Animalculum or Infeft will be 10, 
and that of the Third or biggeft 100 times as 
long as the Diameter of the Second ; fo that the 
Diameter of this laft, is ixioxioo , or 1000 times 
as long as that of the Firft. 

If now for the more convenient Calculation, this 
laft Animalculum and a Grain of Sand be fuppofed 
to be of the fame Figure , for Inftance, that each 
of ’em be either Globular or Cubical, the Grain 
of Sand will be fo much bigger than the Body 
of this Animalculum as the Cube 1,000.000,000, 
of the Diameter 1000 of the laft is bigger than 
the Cube 1 of the Diameter 1 of the firft, and 
confequently we fee that fuch a Grain oj Sand is 
equal to 1000 Millions of thefe Animalcula, each oj 
: which are vifible tlrro a Microfcope. 

Now Mr. Leuwenhoek (in his Difcoveries the 
i6thoi April 1679, p. 14.) fuppofes that 100 Grains 
of Sand are equal to an Inch in Length j fo that 
1.000,000 of fuch Grains compofe a Cubical 
Inch. 

If then we argue after this manner : 

Since 1,000.000,000 Animalcula goto one Grain 
of Sand, and 1.000,000 Grains of Sand to an 
Inch, which we here reckon at fy, and not- |~ 
part of a Foot) there will be contained in fuch a 
F f f 3 Cubical 
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Cubical Inch, 1.000.000,000.000,000 of thofe 

Animalcula. 

But according to Seft. VIII. it appears, that 
one Drop of Water is ~ of an Inch ; fo then ac- 
cording to that Calculation, 2.000,000.000,000 . 
Animalcula are but equal to fuch a Drop of 
Water. 

But to prevent any Objections againft the faid 
Calculation, we will abate the half of it, accor- 
ding to which there will be then a tboufand times a 
thoufand Millions of thefe Animalcula capable of be- 
ing contained in one Drop of Water. 

This laft being now proved about Water, we 
may eafily fee that it is applicable to many other 
fluid Matters, efpecially to fuch as are wet, and 
which by flicking to folid Bodies do moiften the 
fame; for which reafon we need not fay any 
thing of Oil, Spirits and the like ; but we will 
add a few wordf about other Fluids that are not 
moift. 

Sect. XIII, XIV, and XV. "The Smallnefs of the 
i V articles of Air, Fire and Light. 

The abovemention’d Mr. Leuwenhoek in his 
jth Continuation, p. 424, fays, that having pref- 
fed the Air and Blood out of the little piece of 
the Lungs of a Sheep, he found that many of the 
Air-bubbles were fo fmall, that they were hardly 
vifible even with a Microfcope, infomuch that 
they muft be fmaller therefore than thofe Animal- 
cula which we have lately fpoken of from him, and 
which could be feen : And confequently a Grain 
of Sand is more than equal to 1,000 Millions of 
the fame, or a Cubical Inch will contain above 
1,000.000,000.000,000 Particles of Air. 

Now tho’ fome think they have reafon to be- 
lieve, that the Particles of Air are bigger than 

thpfe 
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thofe of Water, becaufe the latter can pafs thro’ 
Orifices or Holes, which feem impervious to Air; 
yet we fee that the Particles of this latter are ex- 
ceeding fmall, fince it might be demonftrated here, 
That by realon of their Invifibility they far 
furpals in Smallnefs the aforementioned Animal- 
cula. 

Certainly that they do likewife penetrate thro’ 
very narrow Pafl'ages, is not only plain from Plants, 
into all which they infinuate themfelves, tho’ we 
cannot difeover any Pores or Cavities in feme 
of ’em ; but it is likewife well known to thofe that 
handle Air-Pumps, who find how much Pains it 
cofts them before they can exhaufl the Air; at 
leaft if it may be proved, as perhaps it can, that 
tha Particles of Water are fmaller than thofe of 
Air ; this is ftill fufficient to convince us particu- 
larly, that we are far from having as yet inve- 
ftigated the real Smallnefs of the Particles of 
Water. 

Now how much more minute Parts, Fire con- 
fifts of, than all thefe above-mention’d Fluids, 
may appear from hence, that Air, Water, Oyl, 
and the like, are found to confift of fuch grofs 
Parts, that they cannot pafs thro’ the Pores of 
Glafs and other hard Bodies as Iron, Steel, &c. 
and can therefore be excluded or kept out from 
Velfels made of thofe Materials ; whereas 
there are no Paffages, tho’ ever fo fmall, in any 
Bodies thro’ which the Particles of Fire cannot 
penetrate ; which appears by their rendring all 
Bodies either glowing, that is to fay, full of Fire- 
Particles, or putting them intoFufion, or caufing 
them to evaporate ; of all which nothing could 
come to pafs, if the Fire were not able to infi- 
nuate itfelf into the innermoft Parts of thofe 
Bodies. 


F f f 4 
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We fhould now pafs on from the Fire in the lafl 
Place, to its Effluvia or Matter of Light, and give 
the Reader here a rough Sketch of the Finenefs 
of the Parts thereof, fince we are far from being 
able to trace the Multitude and Smallnefs of them, 
and particularly have givena certain Demonftration 
how many Particles of Light may be fafely affirmed 
to fly out of a burning Candle in the Second of a 
Minute. 

They that have not a mind to read the follow- 
ing Demonftration, may pafs on to Seel. XVI, 
and XVII. 

A Calculation of the Number and Smallnefs of the Par- 
ticles of Light. 

I. I t is fuppofed. That the Flame of a Candle 
of Six to the Pound, may be feen at the Diftance 
of 2000 Paces, or 10,000 Foot, each Pace being 
computed at 5 Foot ,* that is, from O to E. 
Tab. XXIV. Pig. 1. 

II. It is plain then. Since the faid Flame may 
be feen at the fame Diftance all round, that it 
fills the whole Globe or Circle R Q_E S. - 

III. Now to find the Bignefs of this Globe R E, 
we mult firft obferve, that the whole Diameter is 
equal tc twice O E, that is, 20,000 Foot. 

Andforafmuch as 100 Is to 314 As the Dia- 
meter R E To the Circumference R Q_ES, we 
{hall find, by the Rule of Three, that this Circum- 
ference includes 6 2,800 Feet. 

IV. Now if we multiply the whole Diameter 
by the Circumference, and that Product by the 
fixth Part of the Diameter, it will produce the 
folid Contents of the Globe R Q_E S, being 
4i.86<5,ooo.ooo,oao Cubical Feet, as is knowq 
cq Geometricians, 
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V. If now we divide a Foot into ten Parts, 
and call each of ’em an Inch, i Cubical Foot will 
contain 1000 Cubical Inches ; as the aforemen- 
tion’d Globe will contain 41,866.000, 000.000,000 
Cubical Inches, which for Shortnefs, and that we 
be not every time obliged to write the faid Sum 
at length, we will exprefs by placing the Num- 
ber of the Cyphers omitted over the firft Cypher : 
So that according thereto, fuch a Globe contains 
41,8660 s1 of fuch Inches. 

VI. Again, Since a Candle of 6 to the Pound, 
will burn Five Hours, it may be eafily computed, 
how much thereof will be fpent in a Second ; for 
allowing 3600 Seconds to one Hour, ^nd to eve- 
ry Ounce (16 of which make a Pohiid) 480 
Grains, Apothecaries Weight, we Hull find by 
the faid Rule of Three , there is burnt in one Se- 
cond *lf, that is, full 7? Part of a Grain of Tal- 
low. 

VII. Now to know how many of thefe Grains 
of Tallow, or Wax, go to one Foot : 

Let ns fuppofe, Firfi, That a Cubical Foot of 
Water weighs 6 4 Pounds, to which the Weight 
of moft Waters will amount. 

And, Secondly, That 5 Feet of Water are as 
heavy as 5 4 Cubical Feet of Wax. Vid. De Stair, 
Senguerdim, See. 

Suppofing then Wax and Tallow to be of equal 
Weight, fince the Experiment of burning 5 Hours 
has been made with a Tallow-Candle, 5 Feet of 
Water will amount to 320 Pounds Weight, and fo 
will yf or '* Feet of Wax or Tallow. 

So then a Cubical Foot ofWax weighs 60 Pounds, 
that is, 460,800 (grains, and confequently 1 Grain 
the Part, of a Cubical Foot of 1000 Inches, 

which being reduced to Angle Inches, amounts 
to yws or 4 o of a Cubical Inch. 


yui Now 
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VIII. Now it we confider here likewife the 
aforemention’d Velocity of Light, and fuppofe 
O E the Diftance of the Candle O to the End 
of the enlighten’d Globe QE RS, to be 10,000 
Feet ; and. whereas it has been already proved, 
that the Light of Jupiter’s Moons paffes thro’ 
the whole Space which is between the Sun 
and Earth, or 1 2,000 Diameters of the Earth, in 
the -r Part of an Hour, or 450 Seconds, that is, 
in one Second i 6 \ of the faid Diameters ; it will 
follow then, that every one of thefe Diameters 
being computed at 39.231,554 Paris Feet (See 
Whifton. PraleB. Aflron. p. 13.) according to the 
moft accurate Admeasurement of the French , 
the faid Light will run 1,045.175,040 of the 
faid Feet fince fo many of ’em go to the faid 
2 5-* Diameters of the Earth. 

But in cafe any one fhould affirm, that this 
Calculation is too large, forafmuch as it fuppofes 
that the Light of a Candle runs as fwift as that 
of the Sun, he muff be pleafed to obferve. Fir ft t 
That it has not been yet demonftrated, that one 
kind of Light moves fafter than another. For if 
a Man were placed in a great Dark Room, and a 
Hole were made in the fame, for the Day-Light 
to pafs thro’, or before which Hole a Candle 
were held, I don’t think that the Light of the 
Sun would reach him fooner than that of a Can- 
dle, at the fame Diftance. But it is hardly pof- 
fible to make fuch an Experiment, becaule the 
Difference between fuch great Velocities of both 
thefe Lights is not to be obferved. Secondly, Be- 
caufe Light does probably not vary its Swiftnefs 
at all ; fince the Surprizing Emanation of Light, 
of which mention has been made before, and is 
now here repeated, is not obferv’d with refpeft 
to thofe Rays tha.t proceed immediately from the 
Sun, but only as they be reflefted from Jupiter’s 

Moons. 
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Moons. So that it retains ftill this Velocity after 
having rtm above five times the Length of that 
Space between the Sun and Earth ; tor fo have we 
{hewn above, in Contemplation XXIV. that Jupiter 
is at fuch a Diftance from the Sun. Thirdly , Be- 
fides, feveral other ways by which we might 
prove the unconceivable Velocity of the Particles 
that proceed from a burning Candle, the fame 
does appear by the Effe&s it has in melting 
Glafs, Enamels, Metals, and other very hard 
Bodies ; which Force, fince it can’t be aferibed 
to the Magnitude of the Particles, they being ex- 
ceeding fmall, muft needs refult from their Velo- 
city ; it being a known Rule in Mechanicks, that 
all the Force of Bodies is in Proportion to their 
Mafs multiply’d by their Velocity. 

But that we may here likewife concede enough, 
let us fuppofe. That inftead of fo many more 
than 100,000 times, in which the Light would 
fill this Globe in one Second, it be only 1000 
times, whereby the Motion of the faid Light is 
granted to be above 100 times flower, as it muft 
be, if we compare its Velocity with that of the 
Light which comes down to us from Jupiter s 
Moons. 

IX. We fuppofe farther, that the fmalleft Animal - 
cula that can be render’d vifible by the beft Micro- 
fcope, is much bigger than any Particle of Light. 
Fir/l, Becaufe many more Particles of Light than 
one are requifite to render it vifible. Secondly , Be- 
caufe thefe Animalcula are vifible, whereas the Par- 
ticles of Light are invifible. Thirdly , Becaufe Light 
can pafs thro’ the imperceptible Pores of Glafs, 
which the fmalleft Infeft in the World can’t do. 
And, Fourthly, This appears very plainly to fuch 
as know that thefe Animalcula being view’d againft 
the Sun with a good Microfcope, it is obferv’d 
not only that they are tranfparent, but alfo that 
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the Rayswhich pafs thro’ them, repre fent all the 
Colours of the Rainbow; to produce which, many 
and different Rays are neceffary. The Phenomenon 
is familiar to thofe that deal in Microfcopes, and 
we find it confirm’d in the feventh Continuation of 
Leuwenhoek , p. 100. We premife this, for the 
fake of what follows, namely, That an inexpreffi- 
ble Number, or 10“ (a Unit with 20 Cyphers) 
of Light-Particles is really contain’d within the 
Space of one of thefe fo (mail Infefts ; as alfo to 
affift the Weaknefs of our Imagination. 

X. It is likewife known. That when a burning 
Candle placed at O, (Tab. XXIV. Fig. 1.) and diffu- 
fing its Light as far as E, and filling the whole 
Globe EQ_RS, communicates the fame to the Point 
A, which is near the Candle, the faid Point A, 
will be as much more enlighten’d than another. 
Point E, which is at an equal, or greater Diftance 
from thence, as the Square of thegreateft Diftance 
(for inftance, of O E) is greater than the Square 
of the Small one O A. 

In the Language of the Mathematicians, what 
we have laid down above,' is exprefs’d in the fol- 
lowing Manner : 

The (Number of the Particles of Light in two equally 
great, but unequally difiant , Places from the Flame , are 
to each other in an inverted Ratio of the Squares of their 
Difiances. This has been fhown more circumftan- 
tially above in Contemplation XXIV. and is well 
known to all Mathematicians. 

XI. To proceed a little farther : 

Suppofe then that O E, or the utmoft Extent 
of the Light in the illuminated Circle Q_R S E, 
be of the Length of 10,000.000,000 or 10- of 
fnch Animalcula as Mr. Leuwenhoek view’d with 
his Microfcope (why we reftrain it to juft this 
Number, {hall be fhown' hereafter in Num. XXIII.) 
and let the Length of the Ray O E be divided 

into 
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into the fmalleft Parts O A, A B, 13 C, C D- 
allowing to each of them the Length of one of 
the faid Animalcula. 

If now it be farther fuppofed, That in the 
Space of that Animalculum, which is the laft and 
moll remote from the Candle O, as here at V E, 
there be but one Angle Particle of Light ; and that 
the nearer thefe Points come to the Candle in 
every following Space, as DO, C B, BA and 
A O, the Light-Particles always and continually 
increafe in the Animalcula , according to the afore- 
faid Rule Num. X. It may be accordingly known, 
how many Particles of Light are contain’d in the 
Space of an Animalculum , the Diftance of which 
from the Candle O, is likewife known, as here 
at O A, A B, B C, &c. 

XII. For this Purpofe, and for the fake of Or- 
der and Conveniency, Let there be perpendicu- 
lar Lines of an indefinite Length drawn upon 
the Points A, B,C, D, and all the Partitions of 
thefe Lengths of the Animalcula, fuch as Ag,B h y 
C i y D &, E q, &c. in order to deferibe thereby 
the Number of Light-Particles which are to be 
found in the Space of each particular Animalculum. 

And having taken at the Length E F, 
equal to an Unit, forafmuch as in the laft Space 
V E, there is fuppos’d to be contain’d but one 
Angle Particle of Light ; and O E being found as 
above, to be equal to 10— , fay, according to the 
foregoing Rule : 

1. As the Square of O A, or 1, Is to the 
Square O E, or 10— : So is F E (a Light-Par- 
ticle in VE) To A a, 10— , or the Number of 
Light-Particles in O A. 

Take then in the indefinite Line A g, the 
Length A a equal to 10— , fo will this Line A a 
reprefent the Number of the Particles of Light 
at A, or in the Animalculum % Space O A. 


2. As 
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2. As 4, or the Square of O B, which con- 
tains two Animacula , Is to the Square of OE, or 
io— , which contains the Length of io— Animal - 
cula : So is i or F E To io^ or 250— B b. 

3. So like wife when O D contains 10 Animal - 
cula in Length, to find D d, or the Light-Parti- 
cles that are in D. 

As 100, the Square of O D, io = To 10—, 
the Square of O E ; So is i, or F E, To 107H or 
10% or D d, and fo of all the reft. 

XIII. From hence then it appears, that if Per- 
pendicular Lines, fuch as A a, B b, C c, D d, &c. 
be let fall upon all the Partitions A, B, C, D, &c. 
as the Line O E is divided into 10— Parts, and 
each of them amount to the Number of the Light- 
Particles contain’d in the Spaces of the Animal - 
cula O A, B C, AB, D D, &c. there would be 
nothing requifite more than to add up the Num- 
bers of all the faid Perpendicular Lines together, 
in order to know how many Particles of Light are 
contain’d in all the Animalcula Spaces of O E, as 
they increafe after the faid manner from E to A, 
in which there is no Difficulty, 

XIV. As likewife by drawing G F parallel to 
O E, fo that AG, Be, C s, D t, &c. be each 
of ’em equal to F E, or an Unit ; that the 
Sum of all thofe Units will produce the Num- 
ber of all the Light-Particles that are contain’d in 
O E • if in each Animalcula s Space, O A, A B, 
B C, CD, &c. there be found but one Light- 
Particle. 

Now fince O E is fuppos’d- to confift of 10- 
Animalcula Spaces, the Number of Light-Parti- 
cles in the fame will likewife be 10—. 

XV. From whence it therefore follows, that 
the Number of Light-Particles in the Length 
O E, fuppofing there be one in each Animalcula - 
Space, Is to the Number of the fame, fuppo- 
fing 
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fing likewife, that they increafe according to the 
Rule Num. X. As to—, or fo many Units as arc 
contain ’din the Lines A G, B r, C s } D t, &c. Are 
to the Produce of all the Numbers that compofe 
the Perpendicular Lines A a, B b } C c, D d, &c. 

XVI. It is not neceflary to prove that the Num- 
bers of all thefe Perpendiculars A a, B£, Cc, Ddy 
C ' 7 c. do contain, fo great a quantity. 

Since the Firft and greateft A a beipg io— . 

The Second B b will amount to io=-°, or 250.' 

The Third Cc 10?. 

The Fourth D d 

And fo forth ; each of thefe Lines equal to 
the Line A a or i o- divided by the Squares of 
their Diftances from O ; all which amounting to 
the Number of io 1 - ; fo as the laft F E, by the 
Unit, will produce a great Sum, which to com- 
pute here would be a very great Trouble, and 
require too much Time and Room. 

XVII. That we may not therefore be de- 
ceiv’d in our Calculation, we fhall make choice 
of a much fmaller Sum than we need do, and 
therefore only retain the Number 10—, that alone 
being the greateft quantity of Light-Particles in the 
Space of one of th zAnimalcula, or the Line A a ; 
and we will throw away the reft Be, C c, D d, &c. 
which would likewife amount to a vaft Sum. 

And having done fo, it will eafily follow; that 
the increafed Light- Particles 10—, or Aa (Num. 
XVI.) Are to the Number of Light-Particles in 
O E, As one in the Space of each Animalculum , or 
to 10 — (Num. XIV.) As 10“ to 1. Or that (if we 
admit the increafe Num. X.) the Animalcule, in O E 
are 10— times more, than if we were to fuppofe 
but one in each of the Spaces between O and E, 
QR S E, This is applicable to all the Rays like 
O E thro’ the enlighten’d Globe, and confequently 
to the faid whole Globe. 

XVIII. Be- 


86 2 The Religious Philofopher. 

XVIII. Before I proceed, I beg leave to obvi- 
ate the Opinions that fome People may entertain 
of thefe Matters : 

Namely, That fince the Curve-Line a,b, c, &c. F 
which conned sail the Tops a, b, c, &c. of the Per- 
pendicular Lines A a, B b, C c, &c. which are here 
drawn fo clofe to each other, is of a known Pro- 
perty j which, if we call each of the Lines orDi- 
ftances O A, O B,0 C, & c. x y and the refpe&ive 
Perpendiculars A a, B b y C c, c '7c. each y, and the 
Line O E, a, and E F, b, and exprefs the fame by 
the following Algebraic Equation, x x y — ab. 
A Mathematician will wonder, perhaps, why I did 
not find the Area of the Magnitude of the Mixtili- 
neum A a F E by Approximation, or even afterthe 
Method of Mercator , Wallis , and other great Ma- 
thematicians ; to the end, that after having com- 
pared the fame with the Greatnefs of the Red- 
Angle AGFE, to find the Proportion from thence 
of the increas’d Number of Particles of Light in 
O E to the Number of the fame O E, if there 
were but one Particle in the Space of each Animal- 
culurrr, which has been done, it may be, by others 
on the like Occafion. 

But they muft be pleas’d toobferve ; Fir ft, Thatl 
have omitted thefe Methods, becaufeall of’emfup- 
pofe, that the Line O E is to be divided into infi- 
nite fmall Parts, as O A, A B, B C, &c. where- 
as we have only adapted our Divifions to fuch 
Parts as are equal to the Space fill’d by each of 
thofe Animalcula that are vifible thro’ a Micro- 
fcope, which is yet bigger an infinite Number of 
times than one of the infinite Parts. 

Secondly, We have given one Reafon in Num. XVII. 
which will make our Conclufions much more ac- 
ceptable, becaufe we choofe fo much fmaller a 
Number. 


Thirdly, 
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' Thirdly , What we here write is not fo much for 
great Mathematicians, as for others that are of a 
good natural Underftanding, tho’ not thorough- 
ly vers’d in Lines and Figures - wherefore, when 
we can ufe other Methods of Proving, we avoid 
as much as poflible thofe of the Mathematicians ; 
my chief End being to render my felf intelligible 
even to the meaneft Capacity, rather* than to 
pleafe the Learned, provided I cari make the 
Truth appear in fuch a manner. 

XIX. To draw therefore tliofe Cdnclufions 
which we have in View from thefe and the fore- 
going Principles; let us fuppofe, (l.) with Leu- 
wenhoek, that 1000.000,000 of thofe Animalcula 
which are vifible thfo’ a Microfcope, do make up 
one Grain of Sand, SeB. X. (2.) That 1.000,000 
of Sands are equal to a Cubical Inch, SeB. X. 
according to which 10- of thefe Animalcula are 
equal to a Cubical Inch, allowing but io Inches to 
a Foot in length. 

Now according toNum. V. the Globe QRSE 
contains 418000- of fuch Inches, and confequent- 
ly 418000— of the faid Animalcula. 

XXi Let us fuppofe further, that in every one 
Of the Spaces fill’d by each Anim'alculum, there is 
but one Light-Particle thro’ the whole Globe. 

XXI. If now the Velocity of Light be fd 
great as to enlighten this Globe in one Second* 
(See Num. VI and VIII.) and a Candle of Six to 
the Pound will burn 5 Hours, thefe will be 
part of a Grain of Tallow fpent in each Second. 
Confequently there will proceed from of a 
Grain of Talldw 418000— Particles ofLight, and 
14 times fo many, or jidisqo— from a whole 
Grain. 

XXII. But one Grain is Part of an Inch of id 

to theFoot, ZVmb?.VII there p- cceeds therefore from 

Vo L- III- © § § &n§, 
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one Inch of Candle-Tallow 46b times 536x240- ; 
or in one Number 265x517040- Particles of Light. 

XXIII. But fuppofing with Mr. Leuwenboek, 
1000 Diameters or Lengths of one of thefe 
Anmalcula equal to one Grain of Sand; and 100 
Diameters of one Sand, to be the Length of an 
Inch, and 10 Inches the Length of one Foot. 

Then 10— Diameters of the Animalcula make 
the Length of one Foot, and 10— of the fame 
the Length of O E, or 10,000 Feet. 

XXIV. Now we have fhown, Num. XVII, that 
altho’ we throw away many Thoufands of Mil- 
lions of Light-Particles in the Globe Q_R S E, 
there be really 10— more Light-Particles, than 
when as above in Num. XX, we fuppofe but one 
Engle Particle in the fpace of each Animalculum. So 
that there proceeds from of a Grain of Tal- 
low, 10 1 - times more Particles than are fiippofed 
Num. XXI ; and confequently from one Inch of 
Tallow, 10— more than in Num. XXII; that is, 
from one Inch of Tallow there will proceed 
265617040'- fuch Particles. 

XXV. And all this is true : Fir ft, Altho’ 
we fhould fuppofe that there is but one Light- 
Particle in the Space of one Animalculum , at the 
extreme Part of the illuminated Globe, or at 
V E, which every Body fees is too little, confi- 
dering the gradual Increafe of Light, as we come 
nearer to the Candle O. And Secondly, although 
the faid Globe fhould be enlighten'd but once in 
one Second, or that the Light palfes from O to E 
in that time. 

But forafmuch as according to Num. VIII, the 
Light runs 1000 times fwifter, and does not only run 
once, but 1000 times the Length of O E on all 
Sides, there being 1000 of fuch Globes fill’d with 
Light by h Part of a Grain of Tallow inone 
Secon 1 . 


It 
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It plainly follows, that the Number found 
by Num. XXIV, muft be multiply’d by 1000; 
and that one Inch of the Tallow burning in fuch 
a Candle does emit 2691517040— Particles of 
Light, whereby the moft aftonilhing Smallnefs and 
Number thereof is plainly Demonftrated. 

Sect. XVI. How many Particles of Light fly out 
of a burning Candle in a Second. 

T o know then how many Particles of Light 
fly from a burning-Candle in the Second of a Mi- 
nute ; it has been Demonftrated from the forego- 
ing Confiderations, that f 4 - of a Grain of Tallow is 
confumed in the Second of a Minute, or, which is 
the fame thing, one whole Grain in 14 Seconds. 
Now an Inch of Tallow contains 460 Grains, fo 
that an Inch of Wax or Candle-Tallow is burnt in 
460 times 14, that is, in 6440 Seconds ; in which 
time if there proceeds 269617040- Particles of 
Light from an Inch of Tallow, there will fly out 
of a burning Candle in the Second of a Minute, 
the Number of 418660- Particles. 

Sect. XVII. The Particles of Light compared with 
the Sand of the whole Earth. 

And fince according to the moft exadt Ad- 
meafurement of the French Aftronomers, the Dia- 
meter of the Earth amounts to 39.231,564 Paris 
Feet, reckoning 10 Inches to one Foot, and that 
100 Sands are equal to one Inch ; the Number to 
be taken for all the Sands that could be contained 
in the Earth, will require a Sum of not lefs than 
32 Figures, the firft of which is a 3, and the 
whole too long to be exprefled here. 

Now in SeB. XVI, the Number thefe found 
was 44 Figures, of which the firft was a 4. 

G g g » Now 
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Now let us for Conveniency, and to prevent 
any Difputes, fuppofe that both the firft Figures 
were a i, and the reft Cyphers or Noughts, by 
which we lofe an unconceivable Number of Parts : 

Accordingly the Sands of the whole Earth will 
be io^. 

And the Particles of Light flying out of a Can- 
dle in a Second io— . 

The Proportion of the one to the other, will 
be As i To io— , or As one To a thoufand times 
a thoufand Millions. 

From whence it may be concluded, that in one 
Second (which is commonly equal to one Pulfe of 
a healthy Man) there fly out of a burning Candle of 
Six to the Pound, many more Particles of Light than a 
thoufand times a thoufand Millions of that Sand the 
Number the Earth can contain ,■ or be equal to. 

I leave every one to confider, whether this does 
not appear moft amazing to him, and whether he 
is not bewilder’d, and lofes himfelf in the Number 
and Smallnefs of thefe Particles of Light, tho* 
there were no more of ’em whereas every one 
may perceive from what has been faid, that if we 
had kept to a ftrift Calculation, the Number 
thereof would very far, yea unconceivably, fur- 
pafs what we have here fet down. 

Sect. XVIII. "The Smallnefs of Parts in folid Bo- 
dies, fuch as Copper or Brafs , &c. 

Let us now pafs on to folid Bodies (tho’ the 
Divifion of this Tallow may likewife be fervicea- 
ble to our Purpofe) and endeavour to fhew, Firft , 
That they confift of a vaft Number of different 
Particles. Some of the moft intelligible Methods 
feem among others to be the following. 

i. Mr. Boyle (de Subtil. Effluv.) fays, that a 
Grain of Copper having been diflolved by him 

in 
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in Spirit of Sal Armoniac , did thereby communi- 
cate a vifible blew Colour to 28,434 Grains of 
Water. 

Now if we fuppofe that each Grain of Water 
was impregnated with one Particle of Copper, 
it will follow from thence, that one Grain of 
Copper was divided at leaft into fo many Parts as 
there were Grains of Water. 

But fuppofing with Mr. Boyle, that ~ of an 
Inch in Length is vifible, I0 o,„ o - of a Cubical Inch 
will be likewife vifible. 

And fince one Foot of Water of 54 Pounds 
(allowing 1 2 Inches to the Length of one Foot) 
contains 1728 Cubical Inches; the aforefaid 
28,534 Grains will amount to above 100 of the 
faid Inches ; and confequently in all thofe Inches 
there will be more than 100,000,000, or one 
hundred Millions of vifible Parts; wherefore if 
there be but one Particle of Copper in every vifi- 
ble Particle of Water, a Grain of Copper will be 
thereby really divided intofo many Parts. 

Sect. XIX. 7 be Smallnefs of Parts in f olid and 
fluid Matters in General . 

Now how far the Parts of Gold may be real- 
ly extended by human Inftruments, has been 
fiiewn by Rohault, Boyle anti others. 

One Proof which is as applicable to all folid 
Bodies as well as fluid, may be briefly ihewn in 
the already-mention’d Experiments of the Mi- 
crofcopes of Mr. Leu-xenhoek ; by which it appears, 
that of thofe fmalleft Animaleula which he could 
fee thro* them 10— , or 1,000.000,000.000,000 go 
to the making up of one Cubical Inch. Now 
it is certain, that if the Particles of which a Body 
is compofed are fo fmall, that each of ’em are in- 
yifible to the Microfcope, that at leaft every Inch 
G g g I 
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of the faid Body muft confift of more than 10 — of 
fuch Particles. 

From whence then the fame may be truly af- 
firmed of all Metals, Minerals, Animals and Plants, 
in a word, of every thing that is vifible. 

And no Body ought to be furpriz’d, if we 
fhould add, that this Number of Parts is much 
too fmall to exprefs properly the Multitude there- 
of ; and that this may certainly be proved in ma- 
ny Cafes if it be confider’d,- 

Fir ft, That thefe fmall Animalcula which are 
only vifible thro’ the Microfcope, muft be fur- 
nifhed likewife with the proper Inftruments for 
Life, Motion and Procreation, as alfo with their 
Juices by which they are nourifhed ; to the fmall- 
nefs of which, no Power of human Imagination 
feems capable of being extended. 

Secondly, That almoft all Animals and Plants 
are Combuftible, and may be put into a perfect 
Flame ; for which Reafon, if we only make a 
rough Eftimate (according to what has been faid 
above, Sett. XVI and XVII, of the fmallnefs of 
the Particles of Light) how much greater the 
Flame proceeding from them is, than that of a 
Candle ; and confequently, how many more Parts 
do every Moment fly out of them under the Fi- 
gure of Light, all which did contribute before to 
the Structure of fuch a Plane or Animal, fuch a 
Multitude, and fuch a fmallnefs of Parts, will re- 
fult from thence, as (to thofe who do not fee the 
force of tflefe Confequences) muft feem incredi-> 
ble, and unconceivable even to thofe that can fee 
them. 
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Sect. XX. Experiments {hewing the determinate Pro- 
perties of thefe fmall Parts. 

Now that thefe numerous Particles which 
flow from Bodies, are not only very fmall, but 
have likewife a determinate Nature and Eflfence, 
has been (hewn by the Learned Mr. Boyle in a par- 
ticular Treatife, to which we refer the Reader. 

But to fay fomething of the Matter ; Glajs of 
Antimony , as is well known to thofe that under- 
ftand the Virtue of it, being infufed in Wine, 
will make a Vomit, tho’ the Antimony lofes no- 
thing fenfibly of its Weight ,• and the Parts of it 
are fo exceeding fmall and fine, that an Ounce or 
lefs would furnifh Vomits for more People than 
are in the whole City of Amjierdam. 

From whence appears, not only the fmallnefs 
of thofe Parts which it communicates to the 
Wine, but alfo that the Nature thereof is Deter- 
minate. 

Gold, Silver, Mercury, it may be other Metals 
too, being diflolved in their refpe&ive Menftru- 
ums, are divided into an infinite Number of invi- 
fible Particles,- and they maybe all precipitated, 
as the Chy mills plirafe it, or caufed to fubfide in 
thofe Liquors, and be returned again into their 
feveral Metals. 

How fmall the Effluvia are that come out of a 
Loadflone, and which will even pafs thro* Glafs 
to move Iron, is plain enough from fuch an Effect ; 
and withal, that they have their determinate Pro- 
perties. 

Sect. XXL Of the Smoctkof Ben join., 

They who d elite to fee a Calculation of the 
%allnefs of the Particles that exhale'from fweet 

G g g 4 
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or (linking Matters, fuch as Musk, Civet, Am- 
bergreafe, Ajja Fcetida, and the like, may meet 
’em in Dr. Kell’s lntrodu&ion , and yet they all re- 
tain their particular and determinate Scent : To 
fay nothing of the Particles which a Hare or other 
hunted Beads leave upon their Foot-fteps, fince 
Mr. Boyle has exprefly treated of the fame : It may 
be proved from the following Experiment, without 
any Trouble or Charge, of how many Particles a 
fo'id Body confifts. 

In a Chamber that was 24 Foot lpng and 
broad, and about 16 Foot high, I placed little 
Pans of Fire in 4 feveral Places, and ftrewed upon 
each of ’em about £ of a Drachm of Benjoin ; 
whereupon the Chamber, after lome time, was full 
from pne end to the other of a thin vifible 
Srnoak. 

Now the Contents of this Chamber werep2i6 
Cubical Feet, which being multiply^ by 1000, 
or the Number of Inches in a Foot (fuppofing it 
to be divided into 10 parts in Length) amounted 
to 9.216,000 Inches. 

Now tIfo of an Inch in Length is vifible to 
the naked Eye, ( Setl. IV. ) confequently then 
t.Voo.ooo of a Cubical Inch ; fo that there being 

1.000. 000 vifible Particles in an Inch, there were 

9.216.000. 000.000 of the fame in this Chamber 5 
and in cafe there were but one Particle of Benjoin 
in each, the S th part of an Ounce of the faid 
Perfume would be thereby divided into more 
than nine thoufand, thoufand Millions of Particles, 
tho’ the fame be much fmaller in quantity than an 
Inch. 

If now wre add here, not only that this Smoak 
diffufed the Scent of the Benjoin in all parts of the 
Room, but like wife, as the ” Chymifis know, 
that the faid Smoak being collefted, does yield a 
purified Benjoin ? called the Flower of Benjoin \ be- 

fides 
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fides the fmallnefs of its Parts, the fettled and 
determinate Property thereof may be proved from 
thence ; and that as well thefe fmall exhaled Par- 
ticles do retain the Nature of the Benjoin itfelf, as 
the Vapours do of the Water out of which they 
proceed, and into which, being collected, they are 
turned again. 

Sect. XXII and XXIII. ConviSlions from the 

Smallnefs of Parts in General , and in Particular . 

Now let an unhappy Atheift, who has not 
underftood all that has been here faid of the Small- 
nefs and Multitude of thefe Particles, but who 
by Reading and Refle&ing has made the Con- 
templation thereof habitual to him ; let fuch a 
one I fay, fet before his Eyes the great Structure 
of the vifible World, and all its Parts ; and let 
him confider not only of what an innumerable, 
unexpreffible, yea, and unconceivable multitude 
of Atoms the fame confifts, but particularly, that 
none of ’em all have the leaft Knowledge or Skill 
to create or move themfelves ; and let him judge 
farther, that if no Wifdom had intervened in this 
Matter, and that all their Motions had been pro- 
duced without any Order, and by meer Chance ; 
whether it would not be certain, that this noble 
Frame of Heaven and Earth would have been 
quickly turned into a Chaos, in which Fire, Wa- 
ter, Air, and all things befides, would have been 
confufedly jumbled among each other; and fo 
much the more, if there had not been a Power fo 
unconceivably Great, as to extend itfelf to every 
Individual of all thofe thoufand thoufandsof un- 
expreffibly many Millions of Millions, and which 
could have directed and governed each of ’em in 
Particular ; which Direction is therefore necefia- 
ry, becaufe each of ’em hare their determinate 
‘ j ' Properties^ 
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Properties ; and therefore one kind of ’em is not 
adapted for executing fuch a Purpofe as may be 
performed by the other. 

Or if this Proof be too General for thefe mife- 
rable Philofophers, fo that they will fancy to 
themfelves, that perhaps they may find out here 
or there fome Subterfuge among this great Num- 
ber of Objefts, let them call their Eyes upon 
Particulars : Let them read all the modern Difco- 
veries by the help of Microfcopes ; let them ap- 
ply themfelves to fee with their own Eyes 
what they had heard before thereof ; and that 
travelling thro’ this new World, which for fo 
many Ages has been Invifible, they may Con- 
template thofe numberlefs ftrange Things, which 
would have been incredible, if Experience had 
not rendered them certain : And when they have 
been affined by their own Sight, that for In- 
ftance, fuch a little contemptible Creature as a 
Mite in Cheefe appears to the naked Eye, is a 
a compleat Animal, having all thofe Limbs and 
Joints that are proper for its Motion, and its 
Body cover’d with Hair ; that fuch Infers cou- 
ple with each other, lay Eggs, from which their 
young ones are hatch’d ; that farther on the con- 
trary, the little Eels that may be difcover’d in Vi- 
negar, lay no Eggs, but bring forth their young 
ones alive. This laft we are told by Mr. Huygens 
in his Dioptrics, p, 227 ; where he fays, that he 
fawin fuch an Eel four young Eels (tor they are 
entirely tranfparent) and that after having kept 
the old Eel a little longer in the Glafs Tube, the 
four young ones were obferved fwimming by their 
Dam. 

And if this Contemplation alone may have fo 
much Power over them, as. to force them to con- 
fefs, that an over-rulirg Wifdom prevails in all 
thefe Matters; the Smailnefs and innumerable 

Multi- 
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Multitude of thefe Objects in which its wonder- 
ful Operations appear, will eafily convince them, 
that there muft be fomething Divine therein ; 
and it may ferve at the fame time to illuftrate 
that great Article of Chriftianity, namely. That 
even the mofi minute Things cannot by their Small - 
nefs efcape the Dire&ion and Providence of the great 
Creator. 

Sect. XXIV and XXV. The Hand of God par- 
ticularly manifefied in the Ufe of thefe fmall Parts. 

Let not then any Infidel who only reads the 
Bible to form Objections againft it, imagine any 
longer that it was almoft an incredible Hyperbole 
ufed by the Saviour of the World, when he was 
pleafed to fay, Matth. x. 30. That the Hairs of our 
Heads are all number d : Since we have {hewn a 
Providence, exerting itfelf with RefpeCt to thofe 
Animalcule , that can by no means be compared 
with one fingle Hair for Greatnefs ; and fince in 
one Second of a Minute there are more Parti- 
cles of Light diffufed from a burning Candle on 
every Side (all which, as the Mathematicians 
know, are molt exactly governed and directed by 
the Laws of Optics ) than there are Hairs upoii 
the Heads of any one Man living, tho’ that Per- 
fon had as many Hairs upon his Head as there 
are People in all the World. 

To fet this Matter in a true Light, tho’ it may 
be very eafily deduced from the foregoing : ]t 
has been fliewn in SeEl. XVII, that the Number 
of Particles of Light that proceed from the Flame 
of a Candle in one Second, is much greater than 
a certain Number, the firft Figure whereof is 4, 
followed by 4? Noughts, or 40 —. 

Now Mr. Leuwenhoek in his Firft Letter , p. 14.' 
|inds that the Number of Men upon the whole 
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Earth, according to his Calculation, amounts 
1013,385.000,000 or 133850— . Nowletuscom- 
pute this Number at above much more than 10 
times the fame, and fuppofe it to be 20—. 

Now if every Man had fo many Hairs upon 
his Head as 20- (which is much too many) the 
Number of the Hairs of all Men would be 40—, 
which as appears, would be no more than a 10— 
part of the Particles of Light that proceed from 
a burning Candle ; fo that from hence we may 
conclude with the utmoft Certainty, that the Son 
of God far from ufing an Hyperbolical way of 
fpeaking, falls much Ihort of the ordinary Opera- 
tion and Direction of his Providence, how figu- 
rative foever this Expreffion may appear to weak 
Men. 

Befides all this, it may perhaps be an Induce* 
ment to an Atheift to acknowledge a God, if he 
confiders, that this adorable Creator and Gover- 
nour of all Things has thought fit to Ihew parti- 
cularly thereby his Godhead and Sovereignty over 
all his Creatures ; that in order to produce the 
greateft and moft furprifing Events and Things, 
he oftentimes makes ufe of no other but thefe 
fmall Particles, thefe contemptible Atoms or 
Points, making infinite numbers of the fame fub- 
fervient to his wife Ends and Purpofes. 

To prove this Experimentally, the whole 
World may in a manner ferve for an Example ; 
for to fay nothing of the fmallnefs of thofe Parti- 
cles which caufe Peftilences and contagious Di~ 
ftempers, whereby fo many thpufand Men are 
often fnatched away in a little time (in which 
therefore King David acknowledged the Hand of 
God appearing after an eminent manner ; 2 Sam. 
xxiv. 14. and which even at this time are called 
by many the Gift of God;) how (mail and nume- 
rous are the parts of Water, of which above a 
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thoufand times a thoufand Millions are neceflary 
to make up one Drop, or one Angle Hail-Stone 
equal to the Weight of one Grain ? And to how- 
great Ptirpofes are they ufed, for which Water 
would be entirely unfit, if it were not capable of 
being feparated and divided into Particles of an 
innumerable Multitude , and of an unconceivable Small- 
nefs ? How many thoufand Millions thereof af- 
cend daily out of the Seas and other Streams ? 
How many of ’em float in the Air, and that we 
may not repeat what we have faid before in 
the Contemplation of Water, how many fall down 
in Rain, how many in Snow, how many in Hail, 
how many in Dews and Mifts ; how many are 
employed in the Nourilhment and Increafe of 
Plants, and in Drink for Animals ; how many in 
barren Wilderneifes, and for the Support of the 
wild Beafls therein ? And muft it not be confef- 
fed, that all this depends upon the Divifibility, 
and upon the aftual Divifion of Matter into an 
infinite Number of fmall Particles. 

Sect. XXVI. Convictions from the Smallnefs of 
the Particles of Air. 

Now tho’ the innumerable Multitude of the 
Particles of Water only might feem fuflicient to 
convince the moft harden’d Atheift of the Dire- 
&ion of God in thofe great Events, which tend as 
well to the Advantage as Punifhment of Man- 
kind ; yet if that can’t fatisfie him, let him con- 
fider the Air in the true State thereof : And if 
he has any Knowledge of Nature, he will admit 
it as an indifputabie Truth, that the Subftance of 
the Air is a Collection of innumerable Diverfities 
of fmall Parts, which afting upon each other, do 
oftentimes exert fuch a Power as furpaffes even 
all Belief. Let him only read concerning this 

Matter, 
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Matter, the Hiftories that give us an account of 
the dreadful Force of Storms and Tempefts, of 
Thunder and Lightning : Now ’tis plain, that all 
thefe terrible Effe&s are brought to pafs by Par- 
ticles, which are fo fmall, and fo light, as to be 
able to float in the Air ; and that Lightning par- 
ticularly finds no Pores of the very hardeft Bodies 
fo clofe and narrow but what it can pene- \ 
trate. 

We have mention’d fomething of the Air above 
in SeB. XIII. but which falls far fhort of expref- 
fing upon thofe Principles the Smallnefs and Num- 
ber of its Parts; and if in one Pulfe or Second 
of a Minute there do proceed fo many thoufand 
Millions of Particles of Fire and Light from the 
fmall Flame of a Candle, how vaft muft the Num- 
ber be of thofe that proceed from greater Light- 
nings, and how fmall each Angle Particle thereof ? 

Sect. XXVII. ConviBions from the Smalinejs of 
the Particles of Fire. 

And for greater Convi&ion, let him farther 
add Fire or Light to Water and Air, and he will 
find not only that the Parts thereof are uncon- 
ceivably Small and Numerous, but alfo that the 
Powers of it are moft Terrible. Not to fpeak 
again ofLightning, which is an amazing Inftance 
thereof, he who has ever read in Memoirs , how 
by the Violence and Number of thefe fmall Fire- 
Particles, Subterraneous Caverns have burft open, 
and caus’d Earthquakes; whole Rivers have flow- 
ed with burning Matters ; Cities and every thing 
in them, have been deftroyed ; Rocks and Moun- 
tains fplit afunder, and fometimes vaft Pieces of 
them, which did notfeem capable of being moved 
by any human' Strength, tofled up into the Air to 
an incredible heighth ; muft not he acknowledge 
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that all thefe ftupendous Effe&s have been brought 
to pafs by the moll minute Particles of Fire, and 
fiich as could hardly be conceived for their Small- 
nefs ? That he may fatisfie himfelf thereof without 
much trouble, let him only look back to SeB. X VI, 
and confider what has been there faid about it, 
namely, that from fo fmall a Flame as that of a 
Candle, there proceeds in the Second of a Mi- 
nute a Number of 41,8 66 with 39 Cyphers fol- 
lowing, of Particles of Fire and Light. 

Let him now compare therewith the Flames of 
Lightning, of burning Mountains, of all the 
combuftible Matters in the Earth, fuppofing them 
to be inflamed ,• that mighty Globe of Fire the 
Sun, and perhaps likewife thoufands of fix’d Stars; 
and then let him reflect with Amazement, how 
great an Hoft of numberlefs Particles of Light 
and Fire are to be found in the World ; for, that 
no Man living is able to compute the fame, I be- 
lieve he will readily agree. 

Now fince this dreadful quantity of Light 
and Fire-Particles does not fet the World in a 
Flame (the Poffibility of which has been already 
exemplified in Burning- Glafles) it is plain enough 
that they muft have been reftrained by fome fupe- 
rior Power from making fuch a Havock and De- 
ftrudtion. 

And now if a Sceptick is defirous to fee, and 
as it were to feel with his Hands a divine Dire&i- 
of thefe Particles of Light and Fire, he needs not 
Contemplate all the combuftible Bodies in which 
fo many thoufands of ’em lie dormant, and as it 
were lock’d up and fetter’d till the Time that they 
are to be put into Operation (which likewife 
proves the Direction of a Superior Power) but let 
him only confider the Optical Experiments, which 
will convince him’, that all and every Particle oP 
this vaft quantity of Light, are fo ftriftly bound to 

certain 
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certain Laws, that falling upon reflecting or tran- 
fparent Bodies, they are compelled to adapt their 
Motions to the Diverfity of their Figures, and 
even to unconceivable Circumftances ; with In- 
ftances of which, SirJfaac Newtons Optics abound. 

Sect. XXVIII. ConviElions from aU the 

foregoing. 

I f all this be not fufEcient, let a Man who 
ftill doubts of thefe great Truths, reprefent to 
himfelf of what fmall Particles not only Water/ 
Air, Light and Fire, but even without DiftinCti- 
on all other villble Bodies whatever are compofed. 
To begin Firft briefly with Plants and Animals, 
which are fubjeCf to Combuftion and Putrefacti- 
on ■ what fmall Velfels and Tubes through which 
yet fmaller Particles of Saps and Juices do pafs, 
are difcover’d in the fame by the help of Microf- 
copes ? (about which Mr. Lewwenhoek and others 
may be confulted) How many Fat and Oleaginous 
Parts are to be found in the fame ? (of which 
likewife Candles are made from feme Animals, 
an Inch of whofe Fat is divifible into fuch an un- 
conceivable Number of Parts by Inflammation, as 
we have fhewn above SeEl. XV and XVI.) How 
fmall and numerous are the Particles which from 
Putrefaction fill fuch great Spaces of Air with 
Stench ? How much Water proceeds from thence 
by Diftillation ? Which in SeEl. XI. has been fliewn 
to confift of fo numerous and fmall Particles ; and 
when all thefe, both Animals and Plants, have un- 
dergone the utitioft Corruption, they are chan- 
ged into a fruitful Earth and Matter ; How many 
Particles, efpecially if viewed with a Microfcope, 
might we find in the fame Earth ? Now if we 

,, caft our Eyes farther upon Metals and Minerals, 
thofe Glafles will likewife convince us of the fmall- 
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cad our Eyes farther upon Metals and Minerals* 
thofe Glades will likewife convince us of the fame 
Smallnefs of their Parts ; and yet more, if they 
be difl'olved in Aqua forth, and mod of all if they 
burn, or tinge the Flame with their Particles. 

To make an End : After having read all 
this, and what more can be met with upon the 
fame Subject from other Inquirers, I think we may 
fafely affirm, that every thing that is vilible in the 
World is compofed of an unconceivable Number 
of various Particles. Let an Atheift therefore re- 
prefent to himfelf this innumerable Quantity of 
thoufands of Millions, and conftder. Fir ft. Of 
how many different Kinds they confid, which are 
each of a particular Nature. Secondly, How many 
kinds mud be often made ufe of in the Compofi- 
tion of one only Body, as we find by the modern 
Obfervations of Chymids, and others, who ex- 
tra# from every Plant or Animal, Air, Fire* 
Water, Salt, Spirit, and Earth, in fo great a Di- 
verfity ; how many various Compofitions they 
make ; how from the fame Seas and Rivers, Air* 
Clouds, Winds, Sun, Stars, Trees, Shrubs, 
Herbs, Flowers, Fruits, Bodies of Men, and 
other Animals, fuch as Birds, Fifhes, Beads* 
Earth, Sand, Stones, Metals, Salts, and a thou-’ 
fand other Things, that have each their Singu- 
larities and Properties are produced. Laftly , 
How, only by the Difpofltion of the Particles 
and Atoms which are in themfelves invifible* 
this Great, this Wonderful Univerfe is main- 
tain'd in its State and Condition, and all Living 
Things are preferved. 
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Sect. XXIX. Great Bodies are for the moft part 
divided at fir ft into fmaU Particles, before God is 
pleafed to make ufe of them, 

A n n that we may fee how often the wife Di- 
rector divides great Bodies into fuch fmall Par- 
ticles, before He thinks fit to make them become 
Inftruments.of his Power ; let us confider of how 
little Ufe and Advantage Water, for Inftance, 
yvould be whilft it remained Ice, or a great hard 
arid folid Body, in comparifon of what it is when 
fluid, and divided into Millions of Particles : 
Whilft it remains Ice, can it fo conveniently fup- 
ply Drink to thirfty Animals, or Nourifhment to 
Planfe). Can it bear loaden Ships and carry them 
through the whole World ? Can it afcend into 
the Ait in order to come down again in Rains and 
Dews, or render thofe innumerable Services which 
Men reap from it when divided into minute 
Parts ? 

Whilft Fire being colle&ed and {hut up in 
Turf, Wood, Coals, and other combuftible Mat- 
ters, compofes great and folid Bodies, what Ef- 
fects can it produce in fuch a State ? And unlefs 
thofe great Bodies be firft divided into fmall Par- 
ticles and Flame produced by the Motion there- 
of, can they be any ways ufeful for Warmth, for 
Light, for melting Metals, for preparing Food, 
and other neceflary Purpofes ? 

The moft aCtive Matter that we know of - 
amongft humane Compofitions, is punpowder : 
What can it do whilft it is only Salt-Petre, Brim- 
ftone, and Coals ? But when thofe fmalleft Par- 
ticles of which it confifts, are let loofe and put 
into Motion, what is there in all Nature here up- 
on Earth, and round about us, that can refift its 
Violence ? Ihfomuch that even Thunder and 
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Lightning, which are obferved to be the moil ter- 
rible Powers in the World, tho J they likewife are 
eompofed of fuch fine Particles as are capable of 
floating in the Air, are-fo exactly imitated there- 
by, that he who fees the Flame of the former, or 
hears the Noife and fometimes feels the Earth 
trembling under his Feet, has oftentimes reafon 
to doubt whether it be not really natural Thunder 
and Lightning which produces thofe amazing 
Effects. 

We may learn from hence, as from an Experi- 
ment made and ferving only for that Purpofe, 
how great the Force of the Particles is, which, as 
far as our Inquiry can extend itfelf, muft be 
efteemed the moft minute of all, fuch as Ample 
Fire and Light. 
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CONTEMPLATION XXVI. 

Of Certain LAWS of NATURE. 


Sect. I. What a Law of Nature is. 

W E underftand, by this Expreflion, nothing 
more here than a kind of Property or 
Power producing fomething in or about Bodies 
or their Parts, and which may be experimentally 
proved in certain Circumftances to have always 
place in the fame ; but we (hall not pretend to a 
deep Scrutiny here, whether they be produced 
immediately by the Firft Caufe, or by Second or 
Intermediate Caufes afting in or about them. 

Sect. II. The Laws and Powers of Cohelion. 

I p then we reflect on the inexpreffible Num- 
ber and unconceivable Smallnefs of the Particles 
of Matter of which the Univerfe confifts, even 
the moft obdurate Atheifts cannot deny, that 
Laws are neceffary in order to produce this beau- 
tiful World, and all that is to be found therein. 
And if every thing were moved by Virtue of 
mere Chance, working without Rule or Order, 
(juft as if little Particles of Duft were blown by 
different Winds) no body that is reafonable but 
muft confefs that he could expert nothing but the 
utmoft Confufion from thence. 


The 
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The firft Law or Power then that occurs to us, 
is, that of Cohejion, whereby certain determinate 
kinds of Atoms are fatten’d to each other, in or- 
der to produce together certain determinate par- 
ticular Effe&s. 

Let then an unhappy Philofopher tell us, when 
he fees fo many 'Men, Beafts, Plants, Heavenly 
Bodies, and what elfe can be reckon’d among 
Corporeal Beings, formed with fo great Regula- 
rity and Order by fuch a Cohe/ion of Parts, whe- 
ther there be not infinitely more Wifdom required 
thereto, than to build a Houfe of the neceflary 
Materials of Wood, Stone, Iron, Glafs, &c. fup- 
pofing them to be all prepared and brought to- 
gether for that Purpofe, and certainly he would 
not afcribethis latter to Chance, or the ignorant 
Laws of Nature only. 

Now with how great a Force the Parts of 
fome Bodies, fuch as Flints and other Stones, Dia- 
monds, Iron, and other Metals do cohere, is ma- 
nifeft by Experience, and particularly from the 
Violence that is requifite in many, to feparate the 
Parts from each other. But if any one fhould ob- 
ject, that this Cohejion is only produced by Reft 
of the Parts among one another, and that in 
order to continue Bodies in Reft, there is not fo 
much Wifdom or Power neceflary,- he may learn 
from Mr. Marriotte de Percujf. Part II. Seel. 2. and 
from Mr. Huygens, Se< 5 t. 3. that he is miftaken 
therein, thofe Gentlemen having proved, that a 
Body, how great foever, upon the leaft Percuflion 
or ftriking of another, how little foever it be, 
lofes its Reft, and is put into Motion ; which how- 
ever is never experienced in hard Bodies, the 
Parts of which (were they as hard as poffible) if 
they only cohered by Reft, might be blown 
away and fcatter’d with the Breath of ones Mouth, 
like a Heap of Duft. 

H h h 3 Befides, 
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Befides the Greatnefs of this Force of Cohefion , 
it is likewife wonderful to obferve the Variety 
thereof, by which every thing is and remains 
adapted to its proper Ufes after a particular man- 
ner. Thus if all the Parts of the Tongue cohered, 
or were fo ftrongly joyn’d together as thofe of the ' 
Teeth, it would be immoveable ,* and if the 
Teeth were as foft as the Tongue, they would 
not be fit to grind our Food : If the Parts of 
Corn, and other Meats with which Men and 
Beafts are nourifhed, were as hard, and cohered 
as clofely as Iron and Flints, the Earth would be 
foon difpeopled. If therefore any one be ftill fo 
blind as not to difcover in the Manner and Va- 
riety of Powers of this Cohefion, or of the Hard- 
nefs and Softnefs of Bodies, an infinite Wifdom ; 
why does not he maintain likewife (to ufe a courfe 
Comparifon) that our Beds and Blankets are foft, 
and the wooden Frames belonging to 'em are hard 
by meer chance, and without the Defign of the 
Workman? 

Sect. III. The Laws and Powers of Separation. 

Now if all the Parts of Matter fhould be fub- 
jed to no other Laws but only thofe of Cohefion, 
the World would be filled with all the Carcaffes 
of Men and Beafts, with all the rotten dnd pu- 
trified Plants, as with an odious and loathfome 
Burthen ; and every thing remaining without any 
Alteration in its Corporeal Figure, would be en- 
tirely ufelefs to many Purpofes. Now can an un- 
happy Sceptick obferve herein no Wifdom of the 
great Governour of the Univerfe ! Forafmuch as 
thofe very Parts, which in other Cireumftances 
did before ftridly cohere, are compelled to obey 
other Laws and Powers, and to feparate them- 
felves from each other. By this Means the World 
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is disburthen’d and releafed from fo many unnc- 
celfary things, the Parts of which are divided 
from each other by Fermentation and Putrefa- 
ction ; and afterwards again feveral other Mat- 
ters are formed thereof, as for inftance, the moft 
fruitful Lands, and many other Advantages do 
refult from thence, of which a Multitude of Exam- 
ples might be given, but we Ihall mention no - 
more here, having already fpoken of this Circula- 
tion of Matter upon other Occafions. 

Sect. IV. 7 he Unattrition of fucb fine and tender 

Particles. 

But there’s Hill a Law and Power, which will 
amaze every one that reflefts upon it, namely. 
That thefe Particles of Matter, fo fmall and lo 
fine, fhould have continued for fo many Ages with- 
out Attrition, or wearing away ; notwithftanding 
that they have undergone fo many FriElions or 
Rubbings, fo many Percuffions or Strikings among 
themfelves, or againft other hard Bodies, befides 
Motions innumerable ; infomuch that it fhould 
feem, that in fo many hundreds of Years they 
would have been entirely ground to Atoms, or 
all their Angles and Corners, being worn away, 
become round ; which Figure Experience teaches 
us to be the laft that all Bodies alfume, before 
they be perfectly bruifed or ground away : Who 
can imagine, that it- fhould be poffible that the 
Particles of Fire, after fuch dreadful and raging 
Motions among each other ; the Particles of Air, 
after violently ftriking by Thunder and Lightning, 
by Hurricanes and Storms, againft other hard 
Bodies ; the Particles of Water, after fo many 
Fri&ions, for Ages, againft fandy and ftony Beds 
and againft Rocks, fhould ftill preferve the ne- 
celfary Forms, were it not that this Law of Unat- 
H h h 4 trition 
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Station of the fmalleft Particles did obtain in Na- 
ture ? or that .others were continually produced 
in juft the fame Number, neither more nor lefs, 
in the ftead of thofe that were confirmed, both 
which would prove a Divine Providence. 

S ec t. V. Two Principal Laws of Nature , Percuf- 
fion and Attraftion, &c. 

From thefe Powers we Ihall now pafs on to 
others, of which there be two principal Ones, 
and according to the Laws of which moft Bo- 
dies difpofe themfelves : The Fir ft is Percujfton, 
phe Second is, by very great Mathematicians of 
this Age, termed AttraBion ; to which fome like- 
wife are wont to add confequentially, the Power 
pf Repulfion. 

Two Bodies are faid to ftrike when one of ’em 
runs againft the other, which is at reft, or like- 
wife if the laft meets the firft ; as alfo when the 
laft running flower than the firft, is overtaken, 
whether the Way along which the Motion hap- 
pens be in a Right Line or Oblique with refpeft 
to each other. 

We don’t here difpute whether fome Philofo- 
phersare in the right, in deducing almoft all Caufes 
of natural Appearances from thefe Percuflions ;but 
thatthere is an infinite Number of fuch Motions at 
all times in the World, is -unqueftionable. Let us 
only confider the unconceivable Number of Parts 
of which Fluids confift, and imagine that many 
thereof, as Air, Light, Fire, Water, &c. are in 
continual Motion, which could not happen with- 
out Millions of Percuflions againft one another in 
an Jnftant : Now if there were no Laws obferved 
by them herein, let 115 think what a Confufion all 
things would be in. 

r; *■ Now 
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Now what thefe Laws are, have been (hewn 
by Wallis, Wren, and Huygens ; and Sir Chrifiopher 
Wren in particular has proved, that the fame do 
experimentally agree with the Things themfelves 
which Mr. Mariotte has thought fit to defcribe in 
a diflinft Treatife. Now let an Atheift confider 
whether it can bewithouta fuperior Dire< 5 tion,that 
fo many thoufand Millions of Bodies, all of ’em 
entirely ignorant of what they are doing, fliould 
have fo ftri&ly obey’d the Rules of Mathematicks 
for the Space of fo many Ages. 

And fince among thefe Laws that are obferved 
in the Percuflion of Bodies, there are likewife 
found fuch which may indeed be deduced by con- 
fequence from others that are intelligible ; but of 
which notwithftanding the Manner how thefe 
Laws are performed, is incoraprehenfible to every 
one ; let an Atheift think whether we ought not 
to conclude from the Incomprehenfibility of the 
Manner of the Operation, the Incomprehenfibility 
of the Operator himfelf, and thereby acknowledge 
a Wonder-working God. 

To give an Inftance thereof here, it is obvious 
to thole that underftand the Mathematicks (but 
who can comprehend the How thereof ?) that a 
Body in the Percuflion does communicate not only 
a greater Degree of Velocity, but alfo a greater 
Force and Motion to another, than it firft had it 
felf, and yet almoft retain all its own : The great 
Philofopher for Motion, Mr. Mariotte , calls this, 
in his Treatife of Percuffton, p. 15:3, 154, a very fur- 
pri/ing Paradox, and a few Lines below, a wonderful 
‘Thing ; and that he might leave it paft doubt, 
proves it experimentally. 

And Mr. Huygens demonftrates, in what he has 
writ upon this Matter, that if one placed a hun- 
dred Bodies next one another in Reft, of which 
each following was always half as big as the pre- 

ceding; 
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ceding ; and in cafe the Motion begins from the 
biggeft, the Velocity with which the fmalleft 
would proceed, would be 14,760.000,000 greater 
than the Velocity with which the biggeft was 
moved ; but in cafe the Motion begins from the 
fmalleft, the Greatnefs of the Motion in the 
whole will be fo much^the more augmented. As 
4,677.000,000 is more than an Unit, 

Mr. Whiflon has transferr’d this from Mr. Huygens 
into his PraleSl. Phyf p. 55. and names the Firft, a 
•wonderful Augmentation of Velocity, but the Laft, a 
more wonderful Augmentation of the Greatnefs of Motion. 

To pafs on now to a fecond Kind of Powers : 

It is faid, that the Body A ( 7 ah. XXIV. 
Fig • 2.) has an Attractive or a Repulfive Force (Vim 
AttraCiiccm vel Repedentem) or otherwife, that the 
Body B gravitates to the Body A, when we fee 
that another Body B is moved towards, or driven 
from A, without the Intervention of any other 
Bodies, which by protruding the faid B, may be 
affirmed to produce fuch Motion. 

A Philofopher who afcribes all to Percuffwn and 
Protrufion, muft not think he has a Right to deny 
the Aftion of thefe Powers, becaufe he can’t com- 
prehend the Manner after which things thus hap- 
pen ; fprafmuch as, according to fuch Notions, 
we might reje& many things likewife which Ex- 
perience prove really to come to pafs. Who can 
conceive the How of what has beenfliewn to hap- 
pen about Percuffion, or about the Operations of 
Light in Contemplation XXIV ? How many Effefts 
are there in Chimiftry, as likewife in Hydrofta- 
ticks, of which we have not yet been able to com- 
prehend the Manner how they come to pafs ? No 
more than of what has been faid in Contempl. XXIII. 
about the Bodies and Roots of Plants, which 
perhaps would be as hardly admired as this Do- 
ifrine. of Attraction and Repulfon, jf nothing muft 
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bebelievedtobe true, but that of which we canuu- 
derftandthe How and the Manner. Thofe therefore 
who make other Scruples and Difficulties, may con- 
fult the famous Writings of Dr. Gregory, Mr. Whi- 
flon, and others, who have illuftrated the Phyficks 
of Sir lfaac Newton, and allow of fo many of the 
Arguments which are there ufed to demonftrate 
this Attraction . and Repuljion, as they think they 
fully proved the fame. 

Now to ffiew briefly, that thefe two Powers 
of Nature are not fupported by a mere Hypo- 
thefis, but that we fee by Experience, that 
one Body is moved towards the other, and one 
Body driven from another, while no Man has 
ever yet been able to prove by any fatisfaftory 
Arguments any fuch Matter, to the protruding 
Faculty whereof thefe Effects can be afcribed : 
Let thofe who are not yet convinced thereof, ob- 
ferve another Property of Matter, namely, that 
all Things are heavy, or do gravitate and move 
towards the Earth, or Center thereof : After the 
fame Manner alfo the Planets are carried towards 
the Sun, the Satellites or Moons towards their 
primary Planets ; and yet no body has been able 
to (hew to the Satisfaction of all, what has been 
the Caufe thereof ; and even the Arguments that 
are produced to prove the contrary, do not want 
their Weight; all which maybefeenin the Works 
of the above-mention ? d Gentlemen. 

That which we have quoted in Comtemplation 
XXIV. about Light, from Sir lfaac Newton, (which 
he fays in his Opticks, p.335, to be incomprehen- 
fible to fuch as follow the vulgar Hypothefes) is 
in p. 350 of the fame Treatife fo accurately folved 
by that Gentleman according to to the Laws of 
Attraction , and confirmed by fo many experi- 
mental Truths, that it would be very difficult, 
without fuppofing an Attraction, to difcover any 

probably 
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probable Caufes of the fame ; beiides this, Chy- 
miftry fumifhes us with numberlefs Examples of 
fuch Motions in its Effervefcences and Conjun- 
ctions of Bodies and Saits, and in its Precipita- 
tions ot Separations of Bodies ; both which do 
plainly reprefent an AttraBion and Repulfion. The 
Caufes, if there be any, among the Bodies that 
are near each other, we fhall not here inquire into, 
and even Mr. Mariotte feems, in his Treatife of 
Vegetation, p. 15, to acknowledge fuch a Motion, 
which he calls a Motion of Union, and feems to 
underftand thereby fomething analogous to this 
AttraBion. 

Sect. VI, and VII. Gravity and its EjfeBs. 

T o come to the Particulars of fome of thcfe 
Laws of Nature : 

One of thofe Appearances of Nature which 
are fo familiar to us, that it is daily look’d upon 
by the moil ignorant Men without any Surprife, 
namely, the Gravity of all Bodies, has often oc- 
curred to me as an irrefragable Proof of a Wife, 
Powerful and Gracious God, and let him who has 
not yet been convinced by any other Arguments, 
feriouflyrefleft with himfelf, whether it could have 
happen’d by mere Chance, and without any De- 
fign, that every thing which we call a Body, and 
which is to be found here upon Earth (for we 
fhall not now take any notice of thofe things that 
are beyond it) falls, or is driven down with a cer- 
tain Force, and by the fhorteft Way towards the 
Center of the Earth ; and even when hinder’d by 
a refilling Power, or any other invincible Ob- 
ftruftion, ftill prefles thitherwards, and oft- 
times with fo great a Violence, that we fee the 
Floors of Chambers, when loaden with too great 

Burdens, 
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Burdens, and even whole Houfes, fink down thro* 
the Force of fuch a Prefl'ure. 

And thofe who would deduce all thefe EfFe&s 
from the Laws of Percufiion only, mull at leaft 
be convinced hereby (fince fuch Preflures cannot 
be deemed compleat Motions) that there are 
other Laws that obtain in the World, and other 
Powers operating, than only thofe Percuffions 
which proceed from Local Motion. 

Particularly, that we may be convinced of the 
Dire&ion of a Divine Providence, let us confider, 
Firft , What great things are brought about upon 
the Earth, by this Ample Law of Gravity. By 
this alone it happens that the Globe of the Earth 
continues in its firft State, and remains hanging 
upon its Center as upon nothing ; that the Sea re- 
mains hanging upon its Bottom which is heavier, 
and fumifhes Men with all thofe Conveniencies 
we have formerly mention’d ; by this Gravity 
Rivers flow, which would otherwife ftand ftill 
and be turn’d into putrifying and (linking Lakes ; 
by this the Rains, Dew, & c. defeend from the 
Clouds, and moiften the Earth, caufing it to bear 
Fruits for the fupporting the Lives of Men and 
Beafts, and providing Drink for all Creatures : 
’Tis by this Gravity that Boats and Ships can fail 
upon Rivers and Seas, and that thofe Waters are 
difpofed and rendered proper to bear vaft and hea- 
vy Burdens upon their Backs; and whereby the 
Art of Men does produce fo many agreeable 
Fountains and charming Cafcades that adorn the 
Gardens of Princes, and caufes Brooks to run 
from Mountains, and Pumps to raife Water, and 
innumerable other Ufes, that are owing only to 
the Gravity of Water : ’T;s this that caufes Fire 
and Smoak to mount upwards into the Air, and 
puts in Aftion the E'aftic Powers thereof, which, 
if the lower Air were not preifed by the Weigh: 
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of the upper, would, after having once dilated it 
felf, remain fo, and then all things breathing 
would be immediately fuffbcated, even the Fifties, 
as we have faid before, could not continue under 
Water without dying j nor could one only Par- 
ticle of Water (of which there are fo many Thou- 
fand in one Angle little Drop) afcend into the Air 
when the fuperior Preflure were removed ; as alfo 
the Water kept up in the Clouds, being at once 
fuddenly poured down, all Rain and Dew would 
ceafe from thence forwards ; and thus this beau- 
tiful Globe of the Earth, together with Men, 
Beafts, Trees, Flowers, and Herbs, would be 
abandon’d to a general Deftrudion : And if we 
were to reckon up all the Ufes of Gravity, any one 
that is but the leait verfed in natural Inquiries, 
muft be convinced, that it is no Hyperbole to fay, 
that they would fill a whole Book. 

Sect. VIII. Heavenly Bodies gravitate towards 
each other. 

But it is aftonilhing, what modern Obferva- 
tions have render’d very probable, namely. That 
this Natural Law of Gravity extends itfelf thro’ 
the whole vifible Univerfe, and feems to prevail 
over all, even over the great Heavenly Bodies, 
which gravitate towards each other in the fame 
Manner as the fublunary Bodies feem to tend here 
with us to the Center of the Earth ; upon which 
Foundation the whole Phyfical Syftem of Sir Jfaac 
Newton, who feems to be chiefly followed by 
the great Men of this Age in many things, is 
built. But I don’t here undertake to found my felf 
upon the bare Opinions of any Philofopher, foraf- 
much as they are often contradi&ed by others, fo 
long as the Experiments are not only not unconte- 
ftably, butlikewifenotfufficiently known ; Ifhall 

therefore 
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therefore only endeavour to reprefent fome few of 
thofe things that appear true by Experience, for 
the Advantage of thofe for whom we are here 
writing. 

It is plain, by Experience, that all Bodies be- 
ing once put into Motion, purfue their Way in 
one and the fame Right Line, if they do not meet 
with any Obftru&ion, nor are turn’d out of their 
Way by another Power ; fo that whatever is mo- 
ved circularly, as in Tab. XXII. Fig. 1. the Stone 
A in the Sling S A, being let loofe, will pur- 
fue its Way according to the ftrait Line A F 
which touches the Curve A H D E. 

Now it has been proved by Obfervations, yea 
and admitted too, without any Difpute, by the 
moft, if not all the modern great Aftronomers, 
that the heavenly Bodies, as A, (Tab. XXII. 
Fig. 5.) which they call the Planets, move about 
the Sun S, in a Curve Line A H D Z, which 
is not circular, but what the Mathematicians 
call an Ellipfis, at leaft comes very near to it. 

And again it is plain, by what has been faid, 
that a Planet being in any Point, fuch as A G, 
&c. of this Ellipfis A E D Z, would purfue its 
Way according to the Right Lines AF or G I, 
which touch the Ellipfis at A or G, and fo would 
entirely forfake the faid Curve Figure, which it 
deferibes, were it not that another Power did 
continually caufe it to approach or incline to- 
ward the Sun S, whofe Force reprefents the Lines 
F G and HI,fo that we fee, that from the Courfe 
of each Planet a plain Proof may be brought, 
that there is an a&ive Force that attracts it every 
Inftant to the Sun S. 

Laftly, Experience teaches us, that the fame 
Power of Inclination obtains not only in the 
great Planets that move about the Sun, (Tab. 

XXII. 
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XXII. Fig. 1 and 2) with refpeft to the faid 
Sun, but likewife in their Satellites j for Inftance, 
in thofe of Jupiter F, and Saturn H, in relation 
to the fame Planets, fince thefe are commonly at- 
tracted to their primary Planets, after the fame Man- 
ner as thofe Planets are attracted to the Sun, or 
exert a Motion by their Gravity towards the fame. 

1 

Sect. IX, and X. A fir eng Proof that the Heavenly 

Bodies gravitate towards each other , and ConviSlions 

from thence. 

But befides all this, I muft not pafs by a Re- 
markable Obfervation related by Mr. IVhifton, Pra- 
lecl. Phyf. p. 289. who (hews experimentally, that 
befides this Gravitation or Attraction between the 
Planets and the Sun, and between the Satellites 
and their Primary Planets, there may be vifibly 
difcover'd the like Attraction between one Pla- 
net and the Satellites of another. Thefe are his 
Words, fo far as they relate to this Matter. 

For as Saturn H (Fab. XXII. Fig. 1 and 2) re- 
mained forrie Tears ago a long Ft me about its ConjunSlion 
with Jupiter, F, (that is, when Saturn and Jupiter 
are at the nearefi to each other , and we fee from the 
Sun S, Saturn at V, and Jupiter at F, in, or almoft, 
in a ftrdit Line ) and confequently it muft necejfarily 
follow, that Saturn, by re of on of the Greatnefs of its 
Body and its Nedrnefs to Jupiter, (for it is by both 
thefe that the Force of Attrallion is regulated according 
to Mr. Whifton) muft occafion fotne remarkable and 
vifible EfeEls in the Satellites of Jupiter ; if that 
Planet with its Satellites be attracted to Saturn ; and 
fo the Matter is really found to be, and the Satellites of 
Jupiter do change their ufual Courfe in this Nearnefs 
0/ Saturn agreeable to the faid Law of AttraSlion. So 
that even the fo juftly efteemed Aftronomer 
Mr. Flamftead, who would not at firft allow of 
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this Attradtion in the Heavenly Bodies, after ha- 
ving made the raoft accurate Calculations, did 
frankly confefs, that this Law does likewife ob- 
tain among them in full Perfe&ion. 

Now let any one who hitherto has doubted of 
God’s diredUng Power in the World, judge from 
rhefe Experiments, whether there be not a won- 
derful Force adting upon thefe vaft Globes (whofe 
Magnitudes are not wont to be meafured .by 
Feet, Fathoms or Miles, but by whole Diame- 
ters of the Earth ,• and whereof one, namely Ju- 
piter, contains 8000 of the fame) which Power 
fo violently protrudes thofe Bodies without any 
Inftruments, that no Cannon Bullet can be com- 
pared to the fwiftnefs of their Motion ; and at. 
the fame time does fo diredt the manner of thefe 
violent Motions likewife, without ufing any via- 
ble Means, that they are obliged (in fpight of the 
unconceivably ftrong Efforts, which they incef- 
fantly make, to fly out of their Orbits,) to obey the 
prefcribed Laws of Attrachon or Gravitation to- 
wards each other in every the fmalleft Point of 
their Way; and thereby to determine their Motion 
within fuch narrow Bounds, even fo far,, that thefe 
Planets at a greater Proximity to each other, do 
by the fame Laws continually depart farther from 
each other, and fo render an Obedience thereto 
according to the mod exadt Rules. 

Finally, After all this, let the unhappy Atheift 
confider, fince all thefe Heavenly Bodies are dri- 
ven or attradted with fo dreadful a Force towards 
each other, whether it happens without Wifdom, 
that they having for fo many Ages moved accor- 
ding to thefe Laws, have not at fome time or 
another fallen foul or ftruck againft each other in 
fuch a manner, as to burfb in a thoufand Pieces ; 
the rather, becaufe even fome of the principal 
Mathematicians maintain, that it is poffible that 
y 0 l. III. I i i not- 
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notwithftanding the regular Motions afcribed to 
the Comets, they may yet run againft the Globe 
of the Earth, and fo produce a Percuffion between 
two fuch fwiftly moving Bodies, which no Body 
can think upon but with Terror : But of this laft 
fort of Heavenly Bodies, fince we know fo little 
of ’em, excepting what is liable to Difputes, we 
fiialj make no farther mention here. This is cer- 
tain, that unlefs an Atheift does abfolutely deny 
his own Principles, and allows that an unconceiv- 
able Wifdom and Power working without vifible 
Means, has place in the World, he will live in a 
continual fear, that the like Misfortune may be- 
fal the Earth upon which he dwells : For that 
thefe Laws according to which fuch great Bodies, 
none excepted, do continually endeavour to ap- 
proach each other, can be afcribed to any other 
Caufes than merely to the Will of the fupream 
Diredor, does not feem to me to have ever yet 
been proved by any Body. 

Sect. XI. The Operations of Gravity in Bullets 
and Bombs. 

Neither Time nor Place will permit us to 
produce here any more of all thofe Arguments 
from Mechanicks or the Science of Motion , by which 
we could flrongly prove a direding Wifdom, fince 
all the Motions of Bodies running againft, or 
among each other, even to the very fmalleft, are 
found to obferve certain Laws, which could not 
proceed but only from an Underftanding and Pow- 
erful Being, fince they are regulated according to 
Reafon and Judgment. 

The aforementioned Gravity feems alone to 
give fufficient Proofs thereof in thofe Things 
which are every where obferved among us upon 
the Superficies of the Earth, 

And 


The Religious Philofopher. 897 

And for greater Confirmation, what is there in 
the World more Untradable, more Ungoverna- 
ble, than the Motion of the Parts of Gunpowder 
when ’tis fet on Fire ? And who could have ima- 
gined that thofe Motions in the difeharging of Bul- 
lets from Guns, and tolling of Bombs from Mor- 
ters, do always obferve the Laws of Gravity 
preferibed to them in their dreadful Force and 
Swiftnefs,with fo much Accuracy and Nicenefs, as 
to become on that very account the Objeds of the 
Mathematicks? And yet we fee that they don’t 
move one Point forwards without continually 
obeying the fame in their fo fwift a Courfe. And 
this Experience is even proper from whence to 
form fixed Rules in Gunnery and Bombarding, 
whereby Bodies protruded with fo unexpreffible 
a Force, in a Courfe fo fwift, as hardly to be re- 
ftraiped by any Powers, can be fo exadly deter- 
mined and regulated by the Defign of Men, who 
have ftudied the Laws to which they are Subjed, 
as to be made to fall upon, or ftrike any particu- 
lar Place, provided the fame be within their 
reach. 

Sect. XII. The Operations of Gravity in theC ate- 
naria or Chain-Curve. 

W e could here produce numberlefs Cafes in 
which it may be proved, that not only thofe pro- 
digious flying Globes, fuch as Cannon-Bullets and 
Bombs, of which yve have already fp.oken, but 
likewife thoufands of Millions of others, and of 
the fmalleft Bodies, do deferibe Geometrical Curve- 
Lines, wherein the Property of the Line, accor- 
ding to aU the Laws of Mathematicks, ispreferyed. 
in all its Points. Thus there run many thoufands 
of Water-Particles out of the fpouting Pipe of a 
Fountain, and not one of ’em Ihall tranfgrefs the 

I i i 2 Line 


898 The Religious Philofopher. 

Line which the Mathematician can Ihew that it. 
ought to defcribe in thofe Circumftances. What 
Honour did that great Mathematician Leibnitz, ac- 
quire, by fliewing that he had attain’d to a perfect 
Knowledge of the Curve-Line A C B, Tab. XXIV. 
Fig ■ 3. which is produced by the Gravity of the 
Parts of a Chain or Rope, faften’d to two Nails 
A B ? And how much Efteem and Credit has it 
given to Dr. Gregory , to have been the firft Difco- 
verer of fome new Properties of the fame ? How 
many Mathematicians have in vain turned all the 
Powers of their Mind towards thefe Difcoveries, 
who notwithstanding that they fufficiently knew 
the Properties of Gravity, which was the only 
true Caufe thereof; yet are forced to own, that 
they were unable to defcribe rightly upon Paper 
the Catenaria or Chain-Line, for fo the abovefaid 
Curve is named ? And who can contemplate with- 
out Aftonifinnent, how nimbly the ignorant Parts 
of which this little Chain confifts, do difpofe 
themfelves by their Gravity into that Order, 
which is requifite to produce the fame? And thus 
we might give many more Examples of the fame 
Nature. 

Sect. XIII. There can be no Ignorant Neceffary Firft 

Caufe deduced from a Series of Ignorant Caufes ope- 
rating together . 

I K n o w very well, that thofe who fet them- 
felves as much as poffible againft a Knowledge of 
God refulting from the Creatures, will anfwer, 
that thefe Laws of Nature, according to which 
all thefe Things happen, and this Difpofition of 
the Parts of the Catenaria , this Motion of Foun- 
tain-Water in its Courfe and Line, this Direction 
of Bullets and Bombs in their Flight are always 

necefla- 
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neceflary, and. that it would be impoflible it 
fliould happen otherwife; and this they maintain 
to be tHe R'eafon that thofe Mathematicians who 
argue juftly, can draw Conclufions agreeing with 
the Premifes. 

For Inftance/it is known that there is a Law 
in Nature, that in cafe two Powers do equally 
aft upon a Body A (Tab. XXIV. Fig. 4.) of which 
one afting in the Direftion to A K, and the other 
according to A L, (and move the faid Body) 
that as the one or the other is more or lefs Vio- 
lent, that Body will be moved according to dif- 
ferent Lines AD, A E, or A G, which are found 
and determined by drawing a Diagonal Line in 
the Parallelogram A B E F, A H G C, the Sides 
of which confift of the Lines along which the 
Body would be moved by each particular Power 
in the fame time, as here A B and A F, or A H 
and A C ; from whence it then follows, that if in 
a Minute, or more or lefs time, the Body A 
fhould be moved by one Power from A to C, and 
by another Power from A to B; that the fame 
Body A, by the Aftion of thele two Powers, 
would equally in one Minute be protruded, accor- 
ding to the Line A P, the Length A D, which is 
the Diagonal of the Parallelogram A B C D. 

But in cafe the Firft Power could move the fame 
not from A to C, but to F in one Minute; and 
the Second Power remained the fame, it might 
defcribe the Line A E in a Minute : In the like 
manner alfo for the fame Reafon, if the Second 
Power that protrudes it towards A L were greater, 
and could carry the Body in a Minute from A to 
H, if the Firft remained unchangeable according 
0 to A C, by both the Powers together the Body A 
might in one Minute run the Space from A to G 
along the Line A G. 
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From which Principles, Sir Ifaac Newton has 
(hewn brieHy in his Princip. Philof. p. 14, and 
Mr. Varignon more largely in his Nouvelle Mecha- 
niqiie, that all the Laws of Motion, and the Rules 
of Mechanics do neceflarily flow, and have given 
Inftances thereof in all the Mechanical Powers. 

It is likewife known, that the Flight-Line of 
a Bullet difcharged from a Cannon, ( 'Tab . XXIV. 
j Fig. 5. A D E F G) is determined merely by this 
Law of Nature • forafmuch as there are every 
where two Powers aftingupon it, viz,, one, which 
being produced by the force of Gunpowder, does 
continually impell it from A to K; and another, 
that of Gravity, which caufes it to defcend conti- 
nually by the Lines A B, D L, E M, &x. which 
are at Right Angles with the Horizon. . 

Sect. XIV. The Firfl Motion proves a God ; as 
does alfo the Continuation and Communication 
of Motion. 

Since the Philofophers, whom we are endea- 
vouring to convince, are wont to inquire into, 
and to prove the immediate Caufes of all Things 
from their Effects or Operations only, why do 
they not more ferioufly endeavour to afeend to 
the firfl: Caufe of all Things ? They find that the 
moft, if not all the Appearances in Nature that 
have been hitherto known, are caufed arid brought 
about by Motions ; whether we may call them 
Ptotrufions, or (with fome other great Men of 
the preferit A’ge) Attractions or Repuljions ; they 
inquire what Laws of Motions muft follow, front 
either Percvfflons or AtiraElms : Now let them ex- 
tend their Studies to the Caufe that firfl; produced 
thefe Motioris, and immediately the Power of a 
Deity will appear to them from Mathematical 
Conclufions, especially if they will pleafe to Re- 
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fle& upon what Experience has taught them and 
all Mankind ; namely, 

I. That a Body may be put into Motion, and 
may likewife be at Reft, or ceafe from Motion ; 
arid that in both thofe Cafes it will remain a com- 
pleat Body, and preferve its Exiftence. 

II. It follows from thence, that Motion does 
not belong to the Being of a Body. 

III. Whereupon it may be here obferved, that 
the famous Sir Ifaac Newton, and the Commenta- 
tor upon his Arguments and Demonftrations, 
Mr. Whifton in his PraleB. Phyf Defin. I. p. 2.5. 
(we Inftance in both thefe Gentlemen, becaufe no 
Body will difpute them the Title of very great 
Mathematicians) have rightly deferibed or defi- 
ned a Body to be an extended and folid Subftance, 
not only indifferent to Motion and Reft, but like- 
wife without any Power in it felf, and fimply Paf- 
five (Subftantia Iners & Pafliva) of which Mr. Marin- 
ette gives a Proof by feveral Experiments, in the 
Fifth Proportion of his Treatife about Percuffton, p. 31. 
{hewing that how much more folid a Body is, that is 
tofay,how much more of Corporeal Matter it con- 
tains within the fame Space, fo much greater is 
the Refiftarice which it makes againft Motion. 

IV. So that from all this it is eafie to conclude, 
that no fuch Thing as a Body can be the firft 
Caufe of thofe Motions, which neverthelefs we 
find to obtain among Bodies. 

What can then follow, fave only that the firft 
Caufe thereof muft be Incorporeal, and even won- 
derful and unconceivable in his Operations, foraf- 
much as not being a Body himfelf, he is able to 
move all Bodies. 

Who is likewife the firft Caufe of every Thing 
that happens in the World, in which every Thing 
is performed by Motion; who is a Caufe work- 
ing freely, and according to his own good Plea- 
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fure without any Neceffity ; becaufe, tho’ Moti- 
on cannot be made without a Body, yet a Body 
exifting, it cannot be proved by any Confequence 
that it muft neceffarily move ; fo that if it be en- 
dowed with Motion, the fame muft be deduced 
from a Caufe. operating without any Neceffity. 

Now this Caufe muft be infinitely Powerful, to 
be able to frame an Edifice of fo vaft an Extent 
as the Univerfe is, and to move fuch mighty Bo- 
dies as the Planets with fo great a Velocity as has 
been fhewn above ; he muft likewife be infinitely 
Wife, fince he is able to diredt the Motions of 
numberlefs great and fmall Bodies to fuch glori- 
ous Purpofes. This I think no Body who under- 
ftands what has been already faid can deny with 
more Reafon than he can ftifly maintain, that a 
Ship can fail without a Rudder ; that a Watch 
can fhew the Hour without a Hand ,• that a Bell 
can found without a Clapper, and fo of many 
other Machines, that they are made without any 
Defign. Now in all Matters where we can dif- 
cover a determinate End and Purpofe, it muft be 
confeifed, that a wife and underftanding Being 
is concerned in the framing of them, fince no- 
thing that has no Knowledge can propofe any 
End to it felf. Finally , this Caufe muft be infinite- 
ly good, fince by fuch Motion it imparts Life 
and Breath to all Animals, and beftows number- 
lefs other Benefits. 

Befides all this, fince it is here fuppofed that 
we have to do not only with a Sceptical Philofo- 
pher, but likewife with a Mathematician too, and 
who confequently in order to fupport the prece- 
ding Objedtions, thinks himfelf capable to fhew 
how the Laws of Motion may by a perfedt Ne- 
ceffity be deduced from each other without any 
Divine Direction or Original ; we intreat this 
Difputer, that he would only recolledt the firft 

Axiom, 
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Axiom, without which all Mathematical Argu- 
mentations would be in vain, and which therefore 
Mr. IVbifton terms the moll Fundamental of all • 
in his PraleSl. Pin f Mathem. Axiom the i.p. 41, and 
which likewife Wallis in his Meehan, cap- 1. Prop. 
ix, 12. Huygens, Newton, Keil and Marivtte (which 
lalt has endeavoured to render the fame more plain 
by a particular. Experiment) and many others have 
laid down for the Foundation of Mechanics, it 
is briefly this : 

A Body being once at Reft, or in Motion, ceafes not 
jrom that Reft, or from being moved in a Right Line 
1 with the fame Force, and without any Augmentation or 
Diminution thereof-, unlefs another Force aEling upon it 
produces a Change therein. 

This is allowed by every one, when a Body 
is at Reft, but when in Motion ’tis doubted by 
many unexperienced Perfons ; but fince our Phi- 
lofopher is fuppofed to underftand Mechanics, 
he mull be likewife convinced of the Truth of 
this Law of Nature, fince a great Number of Ex- 
periments have been made in Machines to con- 
firm the fame, by which this Law is with fuffici- 
ent Certainty proved a Pofteriore. And it will 
plainly appear to him whom we fuppofe to have 
read the Writings of great Men, what Pains they- 
have taken in feeking after a fatisfadtory Caufe 
of this wonderful Phenomenon, which will there- 
fore be unneceflary to mention here; and that 
fome of ’em have afferted in exprefs Words, that 
the Almighty G o d is the only Caufe thereof. See 
KeiVs IntroduEl. p. 1 1 8. 

And if he ftill retains his Doubts, let him con- 
fider the following Law of Nature, according to 
which it has been allowed and experienced by every 
Body, that the Motions > and all their Differences and 
Changes in all Bodies are greater and /mailer in Pro- 
portion, as the Powers which imp e/s the fame into 
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thofe Bodies are greater or fmaller. According to 
this Argument produced by moft, that all Effects 
are proportionable to their adequate Caufes : See 
Wallis Meehan, cap. x . Prop. 7. So that if one cer- 
tain Force caufes one Motion, the fame being 
doubled will caufe a double Motion, a triple 
Force, a triple Motion, and fo on. 

And let him fuppofe, that if a Man in the be- 
ginning of the World, or four or five hundred 
Years ago, had laid a little round Marble upon a 
Table, and to put the fame in Motion had given 
it a Fillip with his Finger ; the faid Marble, ac- 
cording to the abovemention’d Law of Nature, 
would (if no other Force had oppos’d its Moti- 
on) have moved to this very Minute with the 
fame Velocity in a Right-Line, and without cea- 
fing, would have continued to run in the fame 
Line fuch a Length, as no Man could determine 
the end of. 

He knows that this is no vain Opinion, but, 
as we have fully Ihewn before, a Law of Nature 
really obtaining in moved Bodies, confirmed by 
very many Experiments, and upon which almoft 
the whole Science of Mechanics and Penujjions , 
particularly the Properties of accelerated and retar- 
ded Motion art ; Examples of which may 

be met with in the Demonftrations of the two 
firfi Proportions of the Mechanics of Dr. Wallis. 

And let him farther confider with himfelf, if no 
Divine and Incomprehenfible Power had place 
herein, which caufed the Continuation of this Mo- 
tion, and which obliged all Bodies continually 
to obferve a Law, that otherwife was neither to 
be believed nor underftood ; whether he could 
imagine that the fmall and contemptible Force 
communicated by the Fillip of a Finger, could be 
the adequate Caufe of fuch a Motion, by which 
this little Body can exceed in its Courfe all the 

Bounds 
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Bounds that he or any Man living is capable of 
prescribing to it, without any lofs of its Force 
and Velocity ; and whether any one befides him- 
felf would fay, that this fo great an Efteft can be 
accounted proportionable to fo mean a Caufe as 
the Fillip of a Finger; and if this does'not fatisfie 
him, if he be a Mathematician, he muft know 
firfl, that no Body can be fo fmall, or move with 
fo little Force, but that ftriking againft another, 
(which is at Reft, and has no Ob'ftruftion) 
how great foever this laft may be, it will move 
it, and caufe it to run forwards in a ftrait 
Line, fo that both of ’em will proceed with 
equal Swiftnefs; tho’ fuch Swiftnefs will be 
fmaller than that which the firft moved Body was 
endowed with alone. (See befides, concerning this 
Matter, Wallis his Mechanics , Ch. XI. in the Scholi- 
um , Seft. II.) 

So that from hence it follows, that when a lit- 
tle Body, not fo big as a Marble, but fo fmall 
even as the fineft Grain of Sand, being protruded 
by the Fillip of a Finger, runs or ftrikes againft 
another Body, which we will fuppofe to be as big 
as the whole Globe of the Earth, or if you will, 
thoufands of times yet bigger (provided that nei- 
ther of ’em be Elaftical, and consequently re- 
bound from each other) this great Body will not 
only be protruded together with fuch a Grain of 
Sand according to a Right Line ; but unlefs fomc 
oppofing Force or Obftacle do intervene, and hin- 
der the aforefaid Motion, the great Body, as 
well as the little Grain of Sand, will by the Force 
of this Fillip, continuetobe moved according to the 
faid Line inceflantly ; and if they were to meet in 
their Way with a hundred thoufand of other Bodies, 
and each of them were a Million of times big- 
ger than the Earth, they would carry them all 
along with ’em in Confequence of this fmall 

Force 
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Force, without any ones being able to determine 
how far. 

Now that this, how wonderful foever it ap- 
pears, is certainly true, no Mathematician can 
deny ; but let this Sceptical Philofopher, who 
hopes by the neceifary Deductions of one Law of 
Nature from another, to elude the Providence 
and Intervention of a God ; I fay, let him {hew 
us from his Principles, whether he can any ways 
comprehend, not that fuch a Thing actually hap- 
pens (for this the Mathematics will teach him) 
but how, and after what manner this Force of a 
little Grain of Sand fo moved does aCt • fo that 
any Percurffion thereof does not only protrude fuch 
unconceivable great Bodies with any Force, 
but likewife can continue the Motion of them 
without ceafing for thoufands of Ages : And it 
has been long a queftion in Phyficks, How the Mo- 
tion of one Body is communicated or transfer/ d to ano- 
ther ? which as far as 1 know, has never yet been 
rightly anfwered by any. 

Then in cafe he could make no other Reply there- 
to, than that both the Communication and Continuati- 
on of Motion, is fomething which indeed he fees 
daily happening, and in the fame Cafes ; but that 
yet the moft internal Effence of Motion is not fo 
well known to him, as that he fhould be able to 
fay, after what manner it pafl'es from one Body 
to another ; and notwithftanding what is accoun- 
ted the vifible Caufe (as the Fillip, which in this 
Inftance produced fuch a Motion in the Sand) has 
long ceafed toexift ; yet theEft'eCt may laft not 
only in its Form or Being, but likewife in the 
fame Force, fuch a Number of Years as no Man 
is able to determine; for to fhew the Greatnefs 
thereof, it is well known tothofethat underftand 
Mathematicks, that according to this Law, a 
fix and thirty Pounder being protruded out of a 

Cannon 
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Cannon by the Force of the Gunpowder inflamed, 
would continue its Motion with the fame Strength 
and Swiftnefs for thoufands of Years, unlefs hin- 
der’d by fome other Force, notwithftanding that 
the Flame of the Gunpowder had ceafed long be- 
fore : Will he not then even by this his own An- 
fwer be compelled to acknowledge, that here, as 
before in the Motion of the Body itfelf, there is 
likewife an incomprehenfible Power operating in 
the Communication and Continuation thereof ? 

Sect. XV. The Reafons produced by fome for the 
Continuation of Motion, feems too weak. 

I Know very well, that fome great Mathe- 
maticians who even confefs that they can fhew no 
Caufe of this laft Phenomenon of Divine Power, 
which maintains every Thing in its Exiftence,and 
by Confequence likewife this Motion of a Bullet 
in its Continuation, to Illuftrate the Matter, 
affirm, that a Bullet being once put into. Moti- 
on will always remain fo; juft as a Square, and a 
Globular Body will always retain the fame Figure 
but I hope I fhall be excufed by them,, if notwith- 
ftanding all the Efteem which I have for their 
Learning, I here add, that this Comparifon, tho’ 
produced with the beft Defign, which is to ac- 
knowledge God for the Caufe, feems to me fome- 
what too weak, and not fufficiently Analogous 
and Proper : Since, Firfi, tho’ a Body being once 
turned from a Square into a Globular Figure, 
tho’ it remains of itfelf Globular, yet the lafting 
Operation of the Globular Force does entirely 
ceafe : Whereas on the contrary, a Body that was 
once Still, and at Reft, being put into Motion, 
the lafting Operation of fuch moving Force will 
fully remain. Secondly, Since a Body cannot move 
of it felfj, being according to the Defcription . of 

thofe 
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thofe Gentlemen a fluggifb Lump of Matter , and 
all Motion feems to require a Force which conti- 
nually produces it; forafmuch as we fee fuch 
dreadful Strength and Violence everted by a Body 
once moved (as for Inftance, by a Bullet fhot out 
of a Cannon) which whilft it remained motion- 
lefs, could not exert the leaft Force : So it feems 
to be a necelfary Confequence, that a Body that 
has continued already a thoufand Years in Moti- 
on, (hould not retain the fame Motion for a 
thoufand Years following, without a Power aft- 
ing upon it, and producing farther Motion; where- 
as in order to retain a Circular Figure, there feems 
no farther Force to be neceifary, than that a Body 
fliould at firft affume fuch a Figure. 

Nor is this oppofed by any Mechanical Experi- 
ments or Rules; by which it plainly appears, that 
one Body running againft and ftriking upon ano- 
ther, which other is at Reft, both of ’em will 
continue moving with equal Swiftnefs in a Right 
Line, till fome other Power fhall caufe a change 
therein ; but it is not maintained nor demonftra- 
ted, that with the Continuation of this Motion 
the Power that protruded the Body, does not re- 
main conftantly afting. 

Now which foever of thefe be true, it is fure 
enough ; I. That this Communication and Con- 
tinuation of Motion are both obfcure and entire- 
ly unconceivable, as to the manner of their Pro- 
duction. 2. That they are the Foundation of 
every Thing we are taught in Mechanics, and 
of all that happens in the World ; infomuch, that 
nothing can fcarce appear plain either in Mecha- 
nics or Phyfics, to fuch who have not inquired 
into the Laws thereof. 
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Sect. XVI. GOD afts Reasonably , Incomprehenfibly , 
and according to his own good Pleafure. 

I L e a v e it now to the Judgment of an AtheiiJ 
liimfelf, whether he muft not confefs and al- 
low; 

I. That there is a Power afting in Nature after 
a manner not to be comprehended by him, tho 1 
the Effefts are obvious to every one. 

II. Whether all Things are not brought about 
in the fuppofed Cafes by meer natural and igno- 
rant Bodies, according to the moil fecret Me- 
thods of the Mathematicks. 

III. And confequently, whether there does not 
then appear a Power in this Univerfe, which afts 
not only Incomprehenfibly, but likewise Rationally, 
that is to fay, according to Laws reducible to right 
Reafon, or otherwife in fhorter Words, whether he 
cannot difcover a God in all thefe Things ; who 
to the end, that he may be found not only by 
thofe that feek him in his Works, but likewife 
by fceptical and irreligious Philosophers too, has 
imprelfed clear and manifeft Tokens of his Incom- 
prehenfibility, and confequently of his Greatnefs 
upon the Origin of Phyfics, and the very Laws 
of Nature ; to the end that an Inquirer into the 
Knowledge of Nature, how diligent and pene- 
trating foever he may be in many Matters, yet 
if he be carelefs in this one great Point, may, be- 
fore he proceeds any farther, be armed againft 
this Temptation that has caufed fo many to wan- 
der and depart from true Knowledge and Wif- 
dom; forafmuch, as becaufe they obferved the 
Neceffity of Mathematical Confequences, and 
likewife that natural Things do always really 
adapt themfelves according to the fame, they 
therefore began to imagine, that all Things come 

‘ to 
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ceedstoprefs with fomuch Violence, according to 
the fame Right Line or Dire&ion, that we fee 
thereby great Bulwarks, Walls, and the like, over- 
turned thereby ; and tho’ as many Caufes thereof 
fhould be alledged, as there are particular Hypo- 
thefes, who can prove, that the faid Caufes do ne- 
celfarily refult from the Nature of Bodies ? 

So that if indeed we could continually and pro- 
perly trace them back from Caufe to Caufe, we 
fhould unqueftionably find, that the firft, which 
is the Spring of all the reft, afts without any Ne- 
ceflity, both as to the things themfelves, as alfo 
to the Manner thereof. 

For which Reafon, the Wifdom that appears 
in thefe Operations, and the Power being joined 
together, we need not fearch any farther for a 
Great, Glorious, and Adorable God ; who to 
the End that every Body might be convinced that 
the true Original of all things which happen in 
Nature, is only to be deduced from his infinite 
Perfe&ions, has depofited, and does ftill preferve 
the undeniable Proofs thereof, in the firft Natural 
Principles of all things. 

Sect. XVIII. The Proof of a God from the Motions 
of the Particles of Light. 

Bu t to turn into the Way again from this Di- 
greffion, which yet was, in fome manner, necef- 
fary to convince fome unhappy Mathematicians, 
not fo much of their prepofterous Ways, as of 
their Negleft and Omiffion in juftly difputing 
concerning the firft Caufe of all things ; let us 
then pafs on to other Matters, and produce one 
Proof, which will appear undeniable to all rea- 
fonable Perfons, of a God directing every thing 
even to the fmalleft Particles and Atoms, as we 
ftall fhew from the Motion of the fame. 


How 
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How many Millions of Millions of the Par- 
ticles of Light do iflue, in one Inftant, from the 
Flame of a Candle? How much, yea, how un- 
conceivably fwifter are they than a Cannon-Bul- 
let ? Concerning which the Reader may confult 
the XXlV and XXV Contemplations, and if we 
would fee hQw exa&ly they obey the Rules 
preferibed to them, in all their Number and Ve- 
locity, let us fuppofe the Flame of a Candle at 
A B (7«£.XX1V. Fig. d.)and hold with one Hand 
a common Spe&acle-Glafs at G L, at a pretty 
good Diftance from the Candle, and with the 
other Hand a white Paper at/ b, juft behind the 
Glafs, which being carried backwards to e d, you 
will meet with a Place as a b , where you will fee 
the Light which at firft appear’d confufedly upon 
f b, reprefenting perfectly and diftinftly the Flame 
of a Candle inverted. 

Now we know that this exaft inverted Pidture 
at ab , is occafioned no otherwife than that the 
Rays coming from the Point A, and making the 
Cone A G L, after having pafled through the 
Glafs G Lj are all collected at the Point a, as thofe 
from the Point B at b, from C at c , and fo thofe 
that come from all the Points of the Flame are 
all colleded info many Points upon the Paper at ab, 
and there crofs each other; for which Reafon the 
Pidhtres or Images, at fh and d e, remain whol- 
ly confufed ; becaufe the Rays coming from a 
Point of the Candle as A, upon that Place, do fill 
a large Space, and are mixed with one another, 
as has been (hewn before. 

This being done, and the Courfe of the Light 
underftood, let any Man whatever caft his Eyes 
upon this Figure, and obfetve in what a vaft Num- 
ber the Particles of Light run, and are mingled- 
with each other, juft before the Glafs ; fo that all 
the Cones of Rays GAL, GBL, G C L, 
Kkk 3 2nd 
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and others that have their Tops or Vertices in each 
Point of the Flame, as A, B, C, &c. (of which 
there are but three reprefented here, tho’ they be 
numberlefs) do compofe a confufed Heap of an 
unconceivable Number of Particles of Light, at 
m n } before they come from the Flame upon the 
Glafs ; which Particles run an infinite Number 
of Ways obliquely and tranfverfly among one an- 
other, as they fly towards the Glafs: Let him 
likewife farther confider, how many thoufands 
of Percuffions will happen in that Place among the 
faid Particles of Light flowing with fuch an ama- 
zing Swiftnefs, and how many of ’em feem there- 
by to be driven out of their Way : In a Word, let 
the greateft Philofopher tell us, whether this Mo- 
tion of the Particles of Light, among each other, 
can feem to him like to produce any thing but 
the greateft Confufion. 

Now if one fhould endeavour to make an 
Atheift, who had never feen this Experiment, 
conceive all thefe things, and if fomebody. fhould 
tell him, that all the Rays proceeding from each 
Point of the Flame A, B, C, &c. tho’ mix’d 
together between m n, and G L, having pafled 
thro’ the Glafs G L, fhould again be mingled at 
the other Side of the faid Glafs between G L and 
f h ; and notwithftanding all this, be afterwards 
diftinftly collected in juft fo many other Points, 
a, b, e, &c. in fo exaft an order as to reprefent the 
Figure of the Flame A B (fave only that it is in- 
verted) in all its Circumftances at a b, better than 
the beft Painter in the World ; I fay if one fhould 
tell him all this, would he not look upon it as the 
greateft Impoffibility ? But if now one fhould con- 
vince him, that the fame is experimentally true, 
and that thefe many Millions of Particles of Light 
fo fwiftly moving among one another, do, 
without Delay, and after fuch an amazing Man- 
ner, fubmit themfeives 'to this Law, as often as 

any 
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any one holds a Glafs between the Candle A B, 
and the Paper a b, tho 5 they themfelves are not 
only entirely ignorant of any fucli Law, but like- 
wife of their own Motions and Croflings ; let 
him ferioufly refled, whether thofe Principles 
upon which he founds his unhappy Philofophy, 
can prove to his Satisfadion, that this does hap- 
pen without the Diredion of an Omniprefent 
Power, extending its Care over all things, even 
the fmalleft of Bodies. 

Let him confider after all this, whether he 
cannot difcover a God herein, who to the End 
that thofe that defpife and deny him fhould re- 
main inexcufable (at leaft all fuch as underftand 
the Motions of Light) has been pleafed that 
they fliall never open their Eyes without meeting 
and receiving an irrefragable Proof of a Wonder- 
working Deity, which fo direds and regulates 
the unconceivable Multitude of all the Rays of 
Light flowing from all Parts, and mingling among 
each other, and feeming capable of producing no- 
thing but an irretrievable Confufion before the Pu- 
pil of his Eye, as it was before the above-mention’d 
Glafs, I fay, does fo regulate them all, that they 
can ferve for a diftind Sight to allCreatures. 

Sect. XIX. The Exifience of a God proved likewife 
from the Laws of Mechanifm in general. 

Moreover, all who underftand Mechanics, 
or the Science of Motion, know that the fame in 
its greatell Extent, does confift of nothing elfe 
than Confequences that are deducible by Argu- 
mentation from feme few natural Laws ; and 
that Bodies wholly ignorant of what they are 
doing, obferve the fame in all Circumftances with 
the utmoft Exadnefs, even fo far, that before they 
depart from the fame, they operate things whichto 
K k k 3 many 
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many Men that have not feen them feem incre- 
dible, and to thofe that have feen them, wonderful ; 
Numbers whereof are to be met with in the 
Books that go under the Name of Natural Magic- 
Books, and Mathematical-Recreations ; but fince 
we don’t write here only for Mathematicians, 
we ftiall not produce any Particulars thereof, but 
only ask thofe who ftill doubt, whether upon 
their Reading a Book of any learned Author, 
in which are contained the Principles of Me- 
chanics, (for Iqftance, that of Stevin , Wallis , 
la Hire , and others, who have writ particular- 
ly upon that Subjeft) tho’ fuch a Book con- 
fifts of Paper, Ink, and other Materials, in which 
there is neither Senfe nor Knowledge, yet they 
will pronounce, with great A durance, that it 
muft have been writ by fomebody who was Wife 
and Learned, and that underftood all thefe natural 
Laws and their Confequence. 

Sect, XX. Tranfition to fome Hydroflatical Laves. 

Besides, the Laws by which the great Di- 
rector regulates the Motions of Solid Bodies, there 
are others that have place in Fluid Matters, and 
which if they do not very much differ, even in 
the firft Fundamentals, yet do they fo at leaft in 
the Phenomena, or Appearances, refulting from 
thence. 

Now fince we know, Firfl, that the greateft 
Part of the Univerfe confifts of Fluid Matters, 
fuch as Water, Air, Light, &c. Secondly , That all 
thefe Fluid Matters are heavy, and confequently 
produce many things according to the Laws of 
their Gravity. Thirdly , That thefe Fluid Mat- 
ters are the principal Inftruments of which the 
Director of all things does moftly make ufe. 
Fourthly , Since in this Operation of Fluid Mat- 
ters. 
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ters, the Wifdom, Power, and free Pleafure of 
the Creator of the World does fhine out after 
the cleareft manner : 

We have drawn up a fhort experimental De- 
monftration of fome of the faid Laws of Hydro- 
flaticks , to the end that when we proceed to fpeak 
of the Law of Prejfure according to the Depth , which 
has Place in Fluid Matters, and from thence de- 
duce fo many Wonders of the great Ruler of Na- 
ture, any one may be entirely convinced of the 
Certainty thereof ; which Demonftrations, thofe 
x Readers, who think they ftand in no need of fuch 
Affiftances, may pafs by, and go on to what fol- 
lows them. 

Experimental DEMO NS T R A T I O NS of 
the Law of the Prejfure of F l u id s, according to 
their Heighth or Depth. 

Sect. XXI. General Terms and Pojitions in Hy~ 

drcfiatics. 

T o begin then : 

I. A s to the Terms of Liquids or Fluids , we 
mean here the fame thing by them, tho’ fome 
do not allow all Fluid Matters to be properly 
Liquid. For according to them, the Air is in- 
deed a Fluid Matter, but not Liquid, as Water, 
Oyl, and the like,- but for Brevity fake, we fliall 
make no Difference. 

II. All the Parts of a Fluid, when at Reft in a 
V effel which is immoveable, do yield to the fmalleft 
Force afting on them ; and fo yielding, have their 
Parts eafily feparated, which immediately by 
their Gravity do again come together. The Proof 
of which is obvious to every Man’s Experience. 

K k k 4 III. The 
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III. The Superficies of ail Fluids, upon which 
there is immediately incumbent either another 
Fluid Subftance, or nothing elfe that is heavy, 
or that operates by another Power, will, accord- 
ing to the Action of Gravity, become Horizontal 
or Level, that is, fettle itfelf parallel to the Ho- 
rizon. 

In order to fee fuch an Horizontal Superficies 
(which may alfo tend to make us the more eafily 
apprehend fome of the following Terms and Ex- 
preflions) we need only pour into a pretty large 
Glafs, firft fotpe ^Water, and then fome Oyl of 
Turpentine, for the Purpofe; by which Means the 
Superficies of the Oyl, and the Separation of 
thofe two Liquors, will fhew the aforefaid Ho- 
rizontal Plane, and the like will be obvious in 
almoft all other Liquids that are unmixable. 

We fliall not here inquire whether the Super- 
ficies of a Stagnating Liquor be not likewife 
part of the Convex Superficies of the Globe of 
the Earth j but it is fure enough, that it may be 
fuppos’d, without Miftake, that it does not dif- 
fer vifibly from a Florizontal Plane in fo fmall a 
Space as we are treating of. 

IV. I add moreover, that we do not here pre- 
tend, with fome Mathematicians, to demonftrate 
every thing from Mechanical Principles • but on- 
ly to ihow Experimentally the Aftion of Preflfure 
or Gravitation of Fluids, as they are govern’d by 
the aforefaid Laws of Preffure according to their 
Height or Depth, that we may render them plain 
and intelligible to every body, and even to fuch as 
are not converfant in Mathematicks. 


Sect. 
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Sect. XXII. The Order of the Experiments that 

are to be made for the Foundation of Hydroflatical 

Laws. 

T o proceed now, after premifing thefe things, 
to the Law itfelf of the Prelfure according to 
Height, we can perhaps do nothing better in 
order to be more plainly underftood, and to give 
a true Conception of our Meaning, even to the 
moft Ignorant, than to fet before the Reader a 
few eafy and not coftiy Experiments ,- for which 
Purpofe I fhall relate them juft 'as they ftand upon 
my Notes, taken about 16 or 17 Years ago, 
and in the fame Order too, namely. That the 
firft Experiments are made by one only Liquor, 
not fo much becaufe it is the ufual Manner in 
which Philofophers treat thefe Hydroftatical 
Subje&s, nor becaufe Water, which is the Fluid 
commonly made ufe for thefe Purpofes, has no 
other Fluid Matter over, or above it, fince Airis 
always above, and prefles upon it ; but merely 
becaufe thefe Demonftrations are more Ample, 
and therefore more plain to Beginners, and that 
becaufe the Air gravitating with equal Force upon 
equal Parts of the Superficies of Water, this Li- 
quor may be much more conveniently ufed and 
obferv’d, than if any other Fluid Matter were in- 
cumbent on it. 

The fecond Sorts of Experiments do herein 
differ from the former, that they reprefent 
to us the A&ion of feveral Fluids upon one 
another. 


Sect. 
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Sect. XXIII. Of Fluids in Curve Tubes of equa 

Bignefs. 

But before we enter upon thefe Experiments 
we fhall premifewhat, among other things, ha: 
been firft found to happen in Curve Tubes o 
an equal Bore. v 

To wit. That in order to caufe a Fluid Mat 
ter in the Curve Tube AID, (Tab. XXV. Fig.i., ] 
to quiefce or flop at the Height A B in the Sid< 

A I, and to hinder it from defcending on accoun 
of its Gravity, you rauft fill the other Side I D 
with the fame kind of Fluid, up to the lik< 
Height. This is plain enough in itfeif, and tht 
Experiment may be eafily made. 

Sect. XXI V. An Experiment to jhow the great 
Force of the Gravitating Power of Water. 

The firfl Experiment which was about th< 
Gravitation of Water, was the following : 

I. I put into a large Glafs Veffel A B C D 
(Tab. XXV. Fig. 2.) a Curve Tube YX Q_, anc 
a flreight one Z t, after tying them in fuch 2 
manner to a Piece of Wood that lay a-crofs oi 
horizontally upon the Rim of the Glafs, not onlj 
as to make Right Angles, but likewife that theij I 
lowefl Orifices, P Qandrt, which were of equa 
Bignefs, were equally deep, that is, flood it 
the fame Horizontal Plane L M. 

Then pouring Water into the Veffel as high a; 
to a b, we might perceive the Water in both 
the Tubes to rife up to de and n m ; and as fai 
as it appeared to us, it afcended as high in the 
'Tubes (which were chofen large for that Purpofe^ 
as it did in the External Veffel 

II. Now 




The Religious Philofopher. 92 r 

II. Now forafrauch as the Water could not of 
itfelf rife as high as d e in the Curve Tube 
Y X Q_, nor remain fufpended there unlefs a 

I Force prefs’d it down at P Q_, as appeared, be- 
caufe upon flopping the faid Tube with one’s 
Finger at Y, and lifting it out of the Water in 
the Veflel by the Piece of Wood E F, if we re- 
moved the Finger from Y, we faw that the Wa- 
ter did not only not remain at d e, but fubfided to 
u w, driving out that which flood in its Way at 
the Orifice P Q. 

III. From whence therefore it was obvious, 
that whilft the Tube was in the Water, a Gravi- 
tating Power a&ed upon the Part P Q of the 
Horizontal Plane L M. 

IV. Now to inquire into the Properties of 
this perpendicularly Gravitating Force : 

It appear’d, Firft, that the Force which prefs’d 
the Part P Q^ of the Horizontal Plane L M, 
did by no Means regulate itfelf according to the 
Surface or Breadth of the Water ab , nor yet to the 
Quantity of the whole Mafs of Water ab L M, 
which was incumbing upon the Horizontal Plane - 
L M, of which P was a Part ; of this we af- 
fured ourfelves by putting the Tube YXQ_ as 
low as d e, in a much larger Velfel ; for inftance, 
in a Bucket or Tub ; in which Cafe we found, 
that notwithftanding the greater Breadth when the 
fame Depth of Water was incumbing upon P Qj 
yet the Preflure upon the Part P Q was not great- 
er, fince it could not caufe the Water in the Tube 
to rife higher than to d e. 

V. It appear’d. Secondly, that this Gravitating 
Force upon P Q_, adapted itfelf moft nicely and 

exa&ly 
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exa&ly to the Depth of the Water a L, which 
was the Column of Water incumbing upon P Q_ 
and L M. 

For pouring gently fome Water into the Veflel, 
till it afcended on the outfide of the Tube to 
A B, we likewife obferved the Water within the 
Tube, to rife from d e to R S. 

But on the contrary, when by fucking or letting 
out fome of the Water out of the Veflel, it was 
reduced to the Depth of a b or lower, the inter- 
nal Water did alfo fubfide to de or yet lower, but 
fo as always to continue of the fame Height with 
the External. 

VI. Now it has been Ihewn before, and it al- 
fo follows from SeB. XXXIV. that if the Curve 
T ube YX Q_ were extended from P Q_ to NO, 
or higher, and then fill’d up to the Height of g b 
or a b of the Veflel, the Preflure of this Column 
of Water P Q^bg would be great enough to fuftain 
the Water in the other Shank of the Tube to d e. 

VII. So that we may conclude from hence, 
that the whole Mafs of Water in the great Veflel 
a L M by gravitates as much, but neither more 
nor lefs, uron P Q, than this fame Column of 
Water PO ,b g. 

VIII. Now fince this Column P Q_ b g, is 
equal to a Column whofe Balls was the Part 
P Q_ of the Horizontal Plane L M, and whofe 
Height is the perpendicular Height P^ or Q h 
(or otherwife L a or M b) or the Water in- 
cumbing from a b upon the Horizontal Plane 
L M : A famous Propofition in Hydroftaticks 
is deducible from hence, namely, That if we fup- 
pofe a Horizontal Plane palling thro’ a ftagnating 
or quiefcent Fluid, the Force whereby a Part 

thereof 
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thereof, as P Q_> is gravitated upon, or prefs’d 
down, is equal to the Weight of the aforefaid Co- 
lumn P Q_g h, whofe Bafis is the Area of P Q_ 
Part of the Horizontal Plane LM, and the Height 
of which is a L, or M b> or the whole Height of 
the Fluid imcumbent upon the faid Horizontal 
Plane, meafuring the fame diredtly upwards. 

IX. This Column (becaufe it extends itfelf 
from the fuppos’d Horizontal Plane to the upper- 
moft Superficies of this Angle Fluid, and, if there 
be more Fluids imcumbent on each other, to the 
uppermoft Superficies of that Fluid which is high- 
eft, and contains all the perpendicular Heights 
of all the Fluid Matters imprefling or incumbing on 
each other) we {hall hereafter, for Brevity fake, 
call the Column of Altitude. 

X. Now to fhew that there happens not only 
to this one, but to all equal Parts, as P Q, of the 
fame Horizontal Plane L M, one and the fame 
Prelfure, and each equal to the Weight of this 
Column, we remov’d the little Piece of Wood 
E T, with the Curve Tube Y X Q that was tied 
to it, from one Part of the Velfel to the other, 
fo that the Orifice P fill’d at every Turn a 
new Place of the faid Horizontal Plane, but 
we always found the Water flopping at d e, 
or at the fame Height ; and consequently that 
every Part equal to the Area P Q of a Horizon- 
tal Plane L M, is always prefs’d down with an 
equal Force, which is alfo equal to that of the 
Column of Height. 

XI. And to fhew farther, that the different Fi- 
gures of Veflels did not alter the Cafe, or that 
it is not neceffary that this gravitating Column 
P Q_ b g, fliould be always dire£Uy perpendicular 
to the Part P Q_ that it preffes, we thruft ' a 

Piece 
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Piece of Wood IK, G H, with a flat Bottom 
G H, or a Beer-Glafs, or a Phial with the 
Bottom downwards, to a certain Depth as G H, 
under the Superficies of the Water a b, and held it 
there immoveable ; after which we turn'd the 
Tube Y XQ_ quite about, bringing the Orifice 
P Q_to pq dire&ly under the aforefaid Bottom, 
and we obferv’d, that notwithftanding the gravi- 
tating perpendicular Column over p q, could not 
extend itfelf higher than to G H, yet the Water 
remain’d in the Tube at d e, and confequently at 
the fame Height, as if the whole Column of 
Altitude P Q. h g, were fupported or relied on 

P Or 

XII. So that it appear’d from thence, that 
each Part P Q , p q, &c. of the Horizontal Plane 
L M, was not always juft prefs’d by the Column 
of Altitude itfelf, but by a Weight equal to that 
of the faid Column ; and confequently that this 
Law obtains in Veflels of all Figures, of which, 
tho’ there be here but one fingle Inftance given, 
and numberlefs Velfels might be propos’d for 
Tryal, fufficiently confirms our Pofition with the 
Concurrence of all that are vers’d in Hydrofiaticks , 
and abundance of Experiments in all kinds of 
Veflels. 

XIII. I mull however endeavour to remove 
one Difficulty, which it may be renders what we 
have juft now faid obfcure to fome People, and 
then pafs on to fomewhat elfe. 

It is this. If a Drinking-Glafs or Cup k l 7, 8, 
be filled with Water, and then inverted fuddenly, 
fo that the Mouth 7, 8, defcends below the Su- 
perficies a b ; and if one continue the Cup or 
Glafsin the laid Pofture, it will be found : 
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Firfi, That the Water will defcend either to 
k L or cf, according as there was more or lefs 
of it in the Glafs, but by no Means fo low as 9 
>or to, or as the external Water a b. 

Secondly , That in cafe the Curve Tube T X Q, 
in which the Water is at the Height of d e, 
be turn’d about in its String and fhov’d forwards, 
if necelfary, with the Piece of Wood E F, fo that 
thefaid Tube YXQ.be brought to 1 4 6 and 
its Orifice P Q. to 5 6 direftly under the Glafs 
k l 7 8 (continuing ftill in the Horizontal Plane 
L M) we Ihall find that the Water will remain in 
the laid Tube immoveably at 2 3, the fame 
Height as d e, and as the external Water a b. 

Now fince each part P Q and 5 6 of the Ho- 
rizontal Plane L M is prefs’d by the Column, 
the Height of which is equal to the Height of 
the Water, and forafmuch as there is no more 
Weight upon P Q_ than the Column PQ_£/?, 
and fince there feems to be incumbing on 5 6 a 
Gravitating Column 5 6 , fc, of a greater Depth, 
and confequently of a greater Weight than that of 
PQ_/)g; it feems that it ought to follow like- 
wife, that the Preffure upon 5 6 fhould be 
much greater than that upon P Qj and therefore 
that the Water in the Tube at 1 4 6 fliould 
afcend much higher than 23 or d e, but on the 
contrary, the Water at 2 3. or d e continues at 
an equal Height with the external a b. 

This Experiment would be a notable Obje&ion 
againft what we have advanced, were it not that 
all who are any ways vers’d in Hydrcflatics , 
know, that what is faid before, is only meant 
when there is no other gravitating Fluid upon 
the Water a b ; and that the Preifure of the Air, 
which always gravitates upon the Water a b, is 
only the Caufe here that the Water continues fu- 
fpended in the Glafs or Cup at cf. That in 

cafe 
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cafe no Air prefs’d upon the Water ab s the Wa- 
ter in the faid Glafs k l 8 j would nor continue 
higher than the external Water ab or 9 10, tho’ 
the Glafs be inverted ; as is well known to thofe 
that ufe Air-Pumps. 

So that this Obje&ion is properly of no 
weight againft what we have alferted, fince we 
only treat of Cafes in which the Preifure of the 
Air produces no remarkable Alterations, or at 
leaft, in which we may fuppofe them. 

Sect. XXV. Experiments proving that Fluids prefs 

upwards. 

XIV. To proceed now to the Preifure of Fluids 
upwards : 

That in Water and other Fluids a Preifure up- 
wards has likewife Place, may be inferr’d from 
many Water- Works and Fountains that throw up 
Water. 

This will alfo appear by the ftrait Tube Z rt : 
For unlefs the Water at the Parc r t of the Hori- 
zontal Plane L M were prefs’d upwards, it would 
not be poffible that the Column rtnm, which 
lies upon the Superficies of the External Water a b 
in the Velfel, could keep its Station at n m, 
fince it is continually prefs’d downwards by its 
own Weight. 

To give then an Inftance thereof : Stop the 
empty Tube Z rt with your Finger at Z, and 
thruft or put it down into the Water as far as rt, 
you will thereupon find that the faid Tube will 
remain empty from Z to r t or thereabouts ; ex- 
cepting perhaps, that by the Preifure upwards of 
r t, the Water may rife a little, or fo much higher 
in the Tube than r t (if let down into a great 
Depth where the Preifure upwards is ftronger) as 
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the Force of the faid Preflure can con trad or 
fqueeze together the Air which is in the Tube. 

But in order to know with what Force r t is 
prefled upwards, you need only remove your Fin- 
ger away from z> the Orifice of the Tube, and fo 
give a free Paifage to the internal Air which is 
driven againft the Finger by the preflure of the 
Water from below, and you will find (in cafe the 
external Water be as high as a b, and the Tube be 
tolerably large, fo that there be not too great an 
adherence of the Particles of the Water to the 
fides of the Tube, on account of its narrownefs) 
1 fay, you will find that the internal Water will 
not only rife as high as the external Surface a b or 
n m, but much higher at firft, for Inftance, up to 
T V ; and that it will afterwards fall down from 
thence below n m> and not till after fome Vibra- 
tions up and down, continue at n m. 

From which Motion, or Afcent and Defcent 
of the Water in the Tube Z r t, it is plain that it 
is not only hinder’d by a Refiftance from falling 
down, as if it were oppos’d by a folid Body at 
r t ; but that a real and a&ual Power obtains here, 
and operates like Weights in the Scales of a Balance, 
which do likewife flu&uate or dance up and down, 
before they arrive at a juft Equilibrium. 

Finally, this Force preffing upwards, feems to 
be fully proved by the following Experiments. 

Take a crooked Tin Tube (Tab. XXVI. Fig. i.) 
A D F, which is of fuch width at E F, as to be 
exadtly cover’d with the Top or Lid of a little 
wooden Box EGHF. Put it down into a Vef- 
fel NTCO fill’d with Water up to the Sur- 
face NO, and you (hall find that the little Lid 
* EGHF, tho’ much lighter than the Water, 
V o l. III. Lll will 

* N.B. Thebeft Way to make this Experiment , is to keep the 
Lid down with your Fhiger clofe to the turn d~ up end of the Tube 
E F, till it be about an Inch or two under Water, 
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will fubfide like a Stone, and how deep foever it 
be placed in the Water, will remain immovable on 
the Orifice E F of the faid Tube, until the Wa- 
ter infinuating itfelf between the Lid and the 
Tube, raifes it felf upwards, or till filling the 
Tube to i, 2, 3, 4, the Air at 3, 4 E F, raifes up 
the faid Lid. 

Hence it is plain, that if a lighter Body than 
Water (for Inftance, fo thin a Subftance as this 
little piece of Wood) is not rais’d by a real Force 
preffing upwards, that it will by no means float, 
but fubfide like heavier Bodies. We fhall fhow 
hereafter, that Water can even raife and caufe 
Lead to float by the like Force ; but what we 
have advanced, is fufficiently confirm’d by the 
prefent Experiments. 

Sect. XXVI. An Experiment to {hew the Great - 
Kefs of this upward-pr effing Force. 

XV. From this Water fufpended in the Tube 
Z v t iff ah. XXV. Fig. 2.) we may Judge Firfi of 
the Greatnefs of the upward-prefling Force, at 
r t for Inftance ; for fince there is one Force act- 
ing by an upward Prefliire, and another by a 
downward Prefliire upon r t , as has been prov’d 
before, it is plain, if the Fluid at r t does nei- 
ther afcend nor defcend, but remains at the fame 
Point, thofe two Forces or Powers tnuft be equal 
to each other ; for if either prevail’d, the Water at 
r t would be moved according to the Direftion of 
that Power. 

Now fince r t is preft downwards by the 
Column of Altitude nmr t, as is fhewn before ; 
it is plain that r t is alfo preft upwards by a Force 
equal to the Weight of this Column of Alti- 
tude. 


This 
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This may be proved by a ftill different Man- 
ner. 

Take a Tube, which for Convenience fake fhould 
not be too large, and thruft it down into the Wa- 
ter as far as 1 1, 12, r t : Stop the Mouth of it 
with your Finger at Z; then if you lift it up per- 
pendicularly out of the Water, the inclos’d Fluid 
will remain fufpended at n, 12, rt, as is known 
to thofe who try Wines; then put the faid Tube 
again into the Veffel fill’d with Water up to a b, 
fo as the internal Water ix, 12, may be below 
the Surface of the external a b or n m, or elfe 
above the fame. 

If then you remove your Finger from Z, you 
will fee in the firft place, that the Force which 
preffes r t upwards, is greater than the Weight of 
the Column r 1 11,12 ; and that it will caufe the 
Fiuid to rife from 11, 12 to nm, or to an Height 
equal to the external Water a b. 

On the contrary, if you take away your Fin- 
ger from Z, when the Fluid 11 12 rt is up at 
T V or higher than the Water a b, you will find 
that Upward-preffing Force atr t, is lefs than that 
of the Column of Water rt TV, and confequent- 
ly that the faid Column will defcend notwithftand- 
ing the Force which prefles upwards, as low as 
n m, or a b. 

Only if you thruft down the Tube with the 
included Water fufpended for the Purpofe at n m, 
till the faid n m be parallel with the horizontal 
Plane a b , or till the internal Water nm be of an 
equal Height with the external ab; you will fee, 
that upon removing your Finger, the Water in 
rtmn , will remain there without riling or fal- 
ling- 

From whence it maybe inferr’d, that the Forces 
which preft upwards and downwards, are in this 
Cafe equal to each other ; and therefore that a 

L 1 1 2, Part 
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Part r t of the Horizontal Plane, as it is preft 
downwards with the Weight of the Column of 
Altitude vtnm , is likewife preft upwards in Stag- 
nating Fluids, with a Force equal to the Weight 
of the faid Column. 

XVI. I f now, upon removing the Tube Z r t 
fatten’d to the little Piece of Wood E F, and car- 
rying it along all the Parts of the Horizontal 
Plane L M, the Water remains continually Sufpen- 
ded in the Tube at nm; it follows, that every 
Part of the faid Plane equal to the Orifice rt 3 is 
preft upwards with an equal Force. 

XVII. Now that this Upward-preffing Force 
adapts itfelf exadtly to the Depth, but by no 
means to the Breadth, nor to the Quantity of the 
Water {landing above a Horizontal Plane, may be 
fhown here, as it was before, by the Force that 
prefl'es downwards. For if you pour Water into 
the Veffel till it attends from a b to A B, the up- 
ward Prefiure will be proportionably greater at 
v t, and caufe the Fluid in the Tube to rife from 
n m to T V. 

But if afterwards you draw off fo much of the 
Water in the great Veifel, as to bring it down 
from A B to a b, or lower, the upward preffing 
Force will proportionably leflen ; and whereas it 
was able before to raife the Internal Fluids as 
high asT V, it can’t now keep it up beyond nm. 

Thus we fee every Thing adapts itfelf to the 
Heighth or Depth. 

And if you have a mind to make this Experi- 
ment with a Bucket or Tub of Water, or with 
any other Vefl'el greater or fmaller than that we 
ufed, you will find that the Breadth or Surface of 
the Water makes no Alteration, nor will the up- 
ward preffing Force produce any greater or letter 

Effe6t 
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Effeft, than to continue the Fluid nm in the 
Tube fulpended at the Height a h of the exter- 
nal Water. 

Sect. XXVII. The Laws of Preffure up and down" 

wards. 

XVIII. F r o m all this it is eafie to conclude, 
with Refped to the upward and downward Pref- 
fure compared together, that, 

If we fuppofe a ftagnating Fluid (Tab. XXV. 
Fig. 2.) a Horizontal Plane from L to M, a Num- 
ber of equal Parts taken at Pleafure, fuch as P 
r t, p q, nm , 5 6 , & c. each of thefe Parts. 

Being Firft prefs’d upwards with an equal 
Force : 

And Secondly , downwards, with one and the 
fame Force as another, be it what it will. 

Thirdly, (and which is of great Ufe in Hydro* 
fiatics ) that one Part, as P Q, taken at Pleafure, 
is prefs’d with as much Force downwards, as ano- 
ther that is equal to it, as p q, r t, &c. like wife 
taken at Pleafure, is prefs’d upwards. 

And alfo on the contrary ; 

That the firft Part P Q, is prefs’d with as great 
a Force upwards, as p q, or r t are prefs’d down- 
wards. 

Fourthly , That the Force which prefles each 
Part upon the other, is equal to the Weight of the 
perpendicular Column of the Fluid. 

All which is plain enough from the forego- 
ing. 

Sect. XXVIII. An Experiment of the Downward 
Preffure of different Fluids upon one another. 

XIX. Hitherto, like many others, who 
write about Bydroftatks, we have only confider’d 
L 1 1 % Water 
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Water as a Fluid that has no other upon or over 
it. But forafmuch as there is another fluid Matter 
which is ufually incumbent on it, namely the Air, 
and which in fome Cafes does often and nota- 
bly exert its Power, as we have fhown above, 
SeSl. XIII ; it will not perhaps be difpleafing to 
fuch as have not been much converfant in Hjdro- 
Jiatics, if we fhould here confider fome of the 
Properties of different Fluids lying upon each 
other. 

The Experiment therefore which we made fome 
Years ago for this Purpofe, may be performed 
with all unmixable Liquors ; as thefe two are in 
which we fee Brandy that has flood a while upon 
Pot-Afhes, to which we may joyn Oil of Tur- 
pentine for a third unmixable Fluid. We only 
try’d the fame with two, to wit, with Pickle or 
Water, in which there was as much common Salt 
diffolv’d as could be, and with Oil of Turpen- 
tine. 

We therefore took two little Sticks c d, and 
i if, and bound them to a Piece of Wood g h 
(Tab. XXV. Fig. 3.) which, as in the foregoing 
Experiment, we placed upon the Horizontal Rim 
of a pretty large and deep Glafs-Veffel, fo that 
the faid Sticks made right Angles with the Piece 
of Wood, and defcended Perpendicularly into the 
Veffel; to one of ’em we ty’d the Curve Tube 
C G B, to the other the Streight one D E F, in 
fuch manner, that the upper Orifice of each, Cand 
D, was a good way below the Rim of the Glafs- 
Veffel, and the lower Orifices A B, and E F 
(which as the Tubes themfelves were of about 
the fame Size) were placed as near as poffible in 
the fame Horizontal Plane H E, 

XX. Now to give a rough Notion of the 
Prefliire of the Air ; we pour’d fome Pickle into 

the 
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the Velfelup toH I, which running into the Tube 
BGC, at the Orifice A B, afcended in the op- 
pofite Leg up to the Height k l, being Parallel 
to the external Liquor H I, and there it ftaid. 

When we remov’d the Tube, as in the former 
Cafe, from one part of the Superficies of the 
Pickle H I, we always found that the Liquor 
within the Glafs remain’d unchangeably at kl. 

From whence it appear’d, in cafe the Air gra- 
vitates, which we fuppofe here, that it preifes up- 
on equal Parts, fuch as A B, a b, &c. of the Sur- 
face of the Pickle with equal Force : Since other- 
wife, if the faid Prelfure were greater on fome 
Parts, and lefs on others, the Fluid kl in the Tube, 
would have rifen or fallen ; if otherwife (which 
follows from what has been lhown already) the 
Air in the Tube C G incumbent upon k /, and 
higher, does continually prefs upon the faid k l 
with equal Force. But this by the way. 

XXI. Having pour’d in more Pickle, up as 
high as LM, we found the Liquor in the Tubes 
to rife to x y and z. 4 ; or as in the firft Experi- 
ment, to the fame Height as the external Li- 
quor. 

But when we pour’d upon the faid Pickle L M, 
Oil of Turpentine to the Height N O, the Liquor 
in the Tubes rofe from x y to n 0, and from z, 4 
top q; but remain’d below O N, or the Superfi- 
cies of the Oil. 

From whence we may in£er,that a lighter Fluid, 
like the faid Oil N O L M, being incumbent upon 
a heavier, as the Pickle, produces both an upward 
and downward Prelfure : Since A B muft be preft 
more downwards to make the Pickle rife from 
x y to n 0 ; and E F with a greater Force upwards, 
to raife the Pickle from & 4 to p q, and keep it 
there fufpended. 

L 1 1 4 XXII. After, 
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XXII. After this we thruft down a Craner or 
Syphon with a long narrow Tube thro 5 the Oil 
N O L M, till it came below L M, or till it reach’d 
the Pickle ; of which as we drew fome part out, 
weobferv’d, that the Depth of the fame Fluid in 
both the Tubes decreas’d proportionably, falling 
below n o and p q, but rofe again as more Pickle 
was put in. 

The fame Thing happen’d upon taking out, and 
letting in again any part of the Oil N O. 

And fo did the laft, with lifting upwards the 
Orifices of the Tubes A B, and E F. 

From whence it appears, that in feveral Fluids 
incumbent upon each other, as well as in one 
alone, the Preffures which raife and fall the Parts 
of any Horizontal Plane in each of the Fluids, are 
likewife adapted to the Depths of the incumbent 
Fluids. 

But they are no ways affe&ed by the Breadth 
of Fluids, fince it isfufficiently known to all that 
underftand Hydroflatics , that in cafe the Height of 
the Fluids over A B and E F continues the fame, 
the Effedt would be the fame ; and the Pickle at 
n o, and pq, would continue at the fame Height 
in VefTels of all kinds of breadths. 

XXIII. W e likewife found, that if we carry’d the 
Orificesof thefeTubesA Band EF laterally along 
the Parts of the Horizontal Plane of the Pickle 
H I (the fame may be faid of the Oil too) the - 
Liquor in the Tubes preferv’d the fame Depth or 
Height in every new Place upon the fame Hori- 
zontal Plane, as was obferv’d in the firft. 

From whence it may be concluded, as before, 
that all equal Parts of a Horizontal Plane, whe- 
ther the faid Plane runs thro’ theuppermofl Fluid, 
or thro’ any other which h^s more Fluids in- 
cumbent 


The Religious Philofopher. 93 5 , 

cumbent on it, are preft upwards and downwards 
with equal Force. 

Sect. XXIX. Oil gravitates or preffes on Pickle, in 
the fame manner as Air does on Water . 

XXIV. T o reprefent now in a ihort Sketch, 
how Air operates upon a Fluid below it ; we 
need only pour in Oil till it rifes up to P Q, or 
above the upper Orifices of the Tubes C and 
D ; which by that means running into the 
faid Tubes, it wilicaufe the Pickle within them 
to fubfide from n 0 and p q, to xy and z, 4, or to 
an equal Depth with the external Pickle at L M, 
juft as if the Air preft upon it. 

Sect. XXX. The Greatnefs of the Prejfure Up- 
wards and Downwards in fever al Fluids incumbent 
upon one another. 

XXV. Laflly, Let us again fuppofe N O to be 
the upper Superficies of the .Oyl. Now to 
{how with how much Force every equal Part of 
a Horizontal Plane H I, fuch as A B, E F, &c. are 
preft upwards and downwards, when there are fe- 
veral Fluids incumbent on each other ; we pour’d 
Quickfilver into the Curve Tube A B G C, till it 
rofe to an equal Height in both Legs, name- 
ly, to A B, and k l. Then we pour’d into the 
great Vefl'el, Pickle as high as L M, and Oyl of 
Turpentine as high as N O, and fo thruft down 
the Tube B G C thro’ the Oyl into the Pickle, as 
far as H I ; and when all was quiet and fettled, 
we found that the Quickfilver had fubfided in one 
Shank from A B to T U, and rifen in the other 
from k l to r s. 

This remaining fo, we filled another Curve 
Tube of equal Legs (Tab. XXV. 2%. 4) 789, 

firft. 
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firft below to a certain Height (as here alfo A B 
and k l) with Quickfilver, and bringing forwards 
the Curve Tube CGB, Fig. 3. clofe to the 
fide of the great Veifel ; we meafured with Com- 
paifes as nicely as we could, the Height of the 
Pickle U W above the Quickfilver T U. 

We alfo pour’d Pickle into the other equal 
Leg’d Tube 78 p, Fig. 4. till it rofe to the 
fame Height as W U above the Quickfilver that 
was in it, equal to the Pickle in the Veifel. Af- 
ter which, meafuring in the like manner the Oyl 
in the Veifel at MO; we alfo pour’d Oyl into 
the Equicrural Tube to the fame Height WX; 
fo that the Pickle and the Oyl, as well in the 
faid Tube, as in the Veifel, were both fufpended 
at an equal Height above the Superficies of the 
Quickfilver T U. 

I ihould add here, that in order to bring Pickle 
and Oyl into the Equicrural Tube Fig. 4, with 
thofe in the Veifel, you muft take care you do 
not pour them in at firft to the Height required ; 
becaufe the Tube not being very large, when 
that which flicks to the Sides at pouring in comes 
to fubfide, it will caufe it to rife higher than in 
the Veifel. This may be obviated perhaps by firft 
filling the Tube Fig. 4, and then by pouring 
Pickle and Oyl into the Veifel. They that have 
a mind may make the Tryal. 

Afterwards having meafured with Compaifes 
the Height r u (which the Superficiesof theQiiick- 
filver r s in one Leg, had above the Superficies 
T U in the other) in both Tubes in and out of 
the Veifel, we .found the fame Height r u to be 
equal in both. 

XXVI. From whence- we plainly perceiv’d, 
that all the Fluids incumbent on each other in 
the Veifel above T U, and confequently alfo 

above 
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above A B, did equally gravitate upon A B in the 
VelTel ; and neither more nor lefs, than if the faid 
Fluids had been in a narrow afcending Tube, 
each in its {freight perpendicular Height. 

For fince the Tubes both within and without 
the VelTel (Tab. XXV. Fig. 3 and 4.) were about 
the fame Width ,• if the Side-Fluids in the broad 
VelTel gravitated more upon A B, than the perpen- 
dicular Column A B Y X in the Equicrural Tube 
upon A B Fig. 4 ; it would follow that the upper 
Superficies of the Quickfilver r s, in the VelTel, 
would rife higher above the former Superficies 
u w of the faid Quickfilver than in the Equicru- 
ral Tube. 

XXVII. The contrary of which being found 
to be true in all the Parts of a Horizontal Plane, 
(as H I) where-ever the Orifice of the Tube A B 
is placed, it Ihew’d, That when Fluids are incum- 
bent upon each other in a VelTel, fuppofing in 
one of ’em a Horizontal Plane, as H I, no Part 
thereof will fufTer either more or lefs Prefiiire from 
all the incumbent Fluids, how broad foever the 
VelTel is, than of a Column ABXY; the Bafis 
of which is A B, and the Top of it reaching up 
to the upper Superficies of the higheft Fluid N O ; 
and this is what we have call’d the Column of Al- 
t itude. 

XXVIII. No w as wehavedefcrib’d above the 
Column of Altitude in a Fiuid, it may be con- 
cluded how the fame is fo plainly defcrib’d in this 
Cafe ; to wit, that in feveral Fluids incumbent 
upon each other, the Column of Altitude confifts of 
a Pillar,whofe Bafis or Bottom is A B, or E F, for 
Infiance, or fome part of a fuppofed Plorizontal 
Plane H I, and whcfe Topis the upper Surface of 
theuppermoftofall the Fluids that are incumbent 

upon 
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upon each other; as for Inftance, B Z compos’d of 
the feveral Depths of the Pickle B W, of the Oyl 
W X, and of the Air X Z (imagining that X Z ex- 
tends itfelf to the upper part of the Air) in fuch man- 
ner, that each Height as B W, W X, and X Z 
preffes downwards with the particular Weight of 
every Fluid of which it is the Height. 

XXIX. I t fliould be obferved here, that it is 
not neceflary that each Part ihould be always 
preft with fuch a perpendicular Column, fince a b 
fuffers the fame Preifure, notwithftanding (if we 
fuppofe K to be a folid Body) that the Column 
diredcly incurabing upon ab, or a b m i , can’t 
extend itfelf in a fcreight Line higher than to mi, 
provided the Surface of the upper Fluid be at the 
fame Height as before ; but the meaning of all that 
has been faid is, that both a b and A B are prefs’d 
with a Weight which is equal to the Column of Al- 
titude, Num. XXVII. 

XXX. So that in order to inquire into the Na- 
tureofany Water-Works, with refpeft to the Pref- 
fure of the Water upwards and downwards, you 
may fingle out a part A B, Fig. 4. of a Horizontal 
Plane H I, upon or over which the whole Column 
of Altitude A B Z may be placed ; or otherwife you 
may lengthen out the Horizontal Plane HI towards 
N or I, even beyond the Veflel that contains the 
Part A B, (Tab. XXV. Fig. 3 .) upon which we 
feek for the Preifure, and moreover take an equal 
Part A B, (Tab. XXV. Fig. 4.) of the faid Plane 
extended from I to B, on which the Column of 
Altitude may be fet and reprefented, if we 
continue the Superficies M L and N O, &c. 
of the Fluids incumbent on each other as far as 
Wand X. 

So that to know with what Weight ah, in the 
Veifel, is preft ; it may be anfwer’d, with the Co- 
lumn 
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lumn of Altitude A B Z, which is reprefented in 
1 1 Fig. 4. out of the Velfel,* of which Column B W 
is the Pickle, W X the Oyl, and X Z 8 quite to 
the Top is Air. 

We might alfo conceive the Column ab mi in- 
cumbent upon a b , as palling thro’ a folid Body 
K, only by afcribing to the Height of each Fluid 
Matter in it, its particular Part and Weight. 

Sect. XXXI. Of the Prejfure upon equal Parts of 
Higher or Lower Horizontal Planes. 

XXXI. It is unneceflary to add farther, that 
(Fab. XXVI. Fig. 2 ) the Part d lying in the Hori- 
zontal Plane G T, is preft with fo much more 
Force upwards and downwards, than the Part c in a 
higher Plane E F, as the Column of Altitude / m 
upon G T, is heavier than the Column / h incum- 
bent on the other Plane E F. This every one may 
apply to a Part e in a lowerTlane N H, as alfo 
to feveral Fluids lying upon each other. 

Sect. XXXII. Hydrofiatical Laws of feveral 
Fluids incumbent on one another. 

XXXII. Fr o m all which then, there follows 
this great Hydroftatical Propolition (which does 
likewife very much contribute to difcover the 
Powers and Motions in Hydraulicks , or Water- 
Works) after a fhort and plain Manner. 

It is thus : 

If feveral Fluids be incumbent upon each other, 
and we fuppofe one Horizontal Plane, as H I (Tab. 
XXV. Fig. 3.) palling thro’ one of ’em : 

Two or more equal Parts thereof (as AB, a b, 
E F, &c ) will each of ’em be prefs’d upwards and 
downwards, with the Weight of their Columns of 
Altitude, and confequently with equal Force. ■ 
From whence it follows. That 
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That one ofthefe Parts, fuch as A B, is prefs’d 
downwards with the fame Force as another a b , 
or E F, upwards. 

And on the contrary : 

That the firfb A B is prefs’d with as great 
Force upwards, as another a b, or E F down- 
wards; which we fhall therefore, for Brevity 
.fake, call here the Law of Altitude or Depth , be- 
caufe it adapts itfelf only to the Height (or 
Depth) of Fluids, but by no Means to their 
Breadth or Surface. 

XXXIII. I t muft be here obferv’d, that in the 
upward and downward Preflure on equal Parts of 
the fame Horizontal Plane (we do not now 
fpeak of higher or lower Planes) it is meant of 
fuch Parts A B, a b, E F, &c. which have a 
Communication with each other in the fame 
Fluid ; that is, fuch as from one of which there 
may be fuppofed a Thread or Line drawn to the 
other, without being obliged to pafs thro’ ano- 
ther Fluid, or Solid Body. 

It is neceifary to lay down this Caution here, 
becaufe this fo general Propofition may other- 
wife not fucceed in fome Cafes. 

Sect. XXXIII. The Prejfure upwards proceeds only 
from Lateral Fluids. 

W e have no occafion to prove exprefly, that 
all Parts, as rt, (Tab. XXV. Fig. a.) of a Hori- 
zontalPlane L M, are prefs’d downwards by 
their own Weight, and that of other incumbent 
Fluids ; but that they are never prefs’d upwards, 
but by Fluids that are not only higher but alfo 
lateral ; and other parts of the fame Horizontal 
Plane L M prefs downwards : So that all up- 
ward 
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ward Preflure proceeds from thefe Lateral Fluids, 
as from their neareft Caufes. 

For take away the Lateral Fluids that are in 
the Veffel uLM^, on the Outfide of the Tube 
r t TV, the Liquor in the faid Tube, lofing its 
preflure upwards, will immediately fubfide. 

Sect. XXXIV. Oblique Prejfures do likewife adapt 
themfelves to the Height oj Fluids. 

XXXV. Now to fay fomething concerning 
the Oblique Prejfures of Fluids. 

That Fluids may be prefs’d and protruded in 
various Obliquities, is fo plainly proved by the 
Cocks and Ajutages of many Fountains, as not to 
require any farther Demonftration here. 

But that thefe Oblique-prefling Fluids do alfo 
adapt themfelves to the direft perpendicular 
Height of the faid Fluids over the prefs’d Part, 
as the foregoing, and by no Means according 
to their Quantity or Obliquity, fhall be likewife 
briefly fhown. ‘ 

Take a Recurve Tube (Th&.XXVI. Fig. 3. and 
4.) ABC D, which being continued from C D, 
aflumes the Form of CEFN D; pour Water 
into it up to A, whereupon you will find that the 
Water will fpread itfelf till it attains to an equal 
Height in the other Leg E F, of whatfoever 
Oblique Shape the faid Leg C D E. F be, with 
refpeft to the prefs’d Part C D. 

Now we know, that if the Tube were exten- 
ded from C D, ftteight up to C G H D, and 
and were full of Water as high as G H, or at a 
Height equal to A L and E F, the perpendicu- 
lar Column CGHD, would keep the Water in 
the Tube A B, to the fame Height A B, juft 
after the fame Manner as here in the Oblique 
Preflure E F N D. 


Confe- 
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Confequently the Horizontal prefs’d Part C D, 
undergoes an equal Preffure from the freight Co- 
lum CGDH, as from the Curve or oblique 
one CDFND. 

And this would be juft the fame, and remain 
fo, though the Curve Tube (Tab. XXVI. Fig. 4.) 
were widen’d as at C E F K D, or even nar- 
row’d in any other manner, fo as to contain a 
greater or leffer quantity of Liquor ; as likewife 
in which Obliquity, one of the faid Tubes flood 
upon the Plane BCD, and prefs’d the Part C D ; 
if only the prefs’d Horizontal Part C D preferv’d 
the fame Magnitude, and the Perpendicular 
Height G C, HD, or F M of the Fluids upon 
the Plane C D continued the fame. 

Sect. XXXV. The Hydroflatical Laws of Oblique 
Prejfures 

XXXVI. So that the .foremention ’d Law of 
Altitude, is here alfo of full Force in the Cafe of 
Oblique Prelfures ; and the following Propofition 
is true : 

If a Part C D of a Horizontal Plane BCD, is 
prefs’d by a Curve or Oblique Column of Water 
CEFND ; the Preffure it undergoes is neither 
greater nor leffer, than that of the Column of Al- 
titude; that is, of the Perpendicular Column 
CGHD, which has for its Bafis the prefs’d 
part C D, and for its Height the ftreight Perpen- 
dicular Lines F M, or G C, whi'ch are extended 
from the prefs’d Part C D, to the uppermoft Su- 
perficies A F of the higheft Fluid, fuppofing there 
to be more than one. 


Sect. 
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Sect. XXXVI. Lateral Prejfures do likewife adapt 
the nf elves to the Heights or Depths oj Fluids , 

XXXVII. It now remains to inquire into the 
Force of the Lateral Prejfure of Fluids, whereby 
they are thruft or prefs’d along the Horizontal 
Line. 

That this kind of Preflu re does alfo obtain in 
Fluids, appears from the fitting or placing Cocks 
in the Sides of Barrels, &c. 

Or otherwife, fix a TubeEF {Tab. XXVI. 
Fig. $.) horizontally, or into the Side of a Veflel 
AB CD, fill’d with Water to the height MN, 
and you will fee the Water guihing out in aStream 
FGH; fo that at E F it runs horizontally, and 
at F G H inclines or bends itfelf to the Earth. 

And in order to know that this Lateral Pref- 
fure does alfo adapt itfelf to the Height, you 
need only fill the Veflel up to A B, fo that there 
will then be a greater Depth of Water E B above 
the TubeE F j and you will find that the’ Stream 
F I K gufhes out fo much farther, and horizon- 
tally to K j but that in Proportion to the De*» 
creafe of the aforefaid Height, by letting out the 
Water, the horizontal Force does alfo decreafe, 
and continually incline nearer to the Veflel, as 
firft at H and then at P. 

Now that this Lateral Prelfure does by no 
means adapt itfelf to the Breadth or Quantity of 
the Water, may be feen, if by continually pour- 
ing Water into the narrower and wider Veflel, 
fuch as A B C D (provided it be not too narrow) 
the Water be kept at the fame height A B ; for 
then in both Cafes the Stream FIK. will preferve 
the fame Horizontal Line. 
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Sect. XXXVII. The Method of difcovering the 
Greatnefs of the aforefaid Prejfure. 

XXXVIII. But now in order to compare the 
true Force of the Lateral Preflures, with that of 
the Heighth or Depth of Fluids upon equal Ho- 
rizontal Planes, as we have .done in other Pref- 
fures, we mult bellow fomewhat more Pains. 

For if we take a quadrangular Veflel (Tab. 
XXVI. Fig. 6.) AQPK with plane perpendicalar 
Sides A Q, and P K ,* and in it conceive the part A E 
of the Side AQ, againft which the Water, where- 
with it is fill’d up to A K, prefles laterally, and if 
you moreover conceive another part E I in the Ho- 
rizontal Plane O E, and equal to A E ; it is clear 
that upon each Point F, G, H, I, there is an equal 
Depth of Water a F, cG, e H, g I, and confe- 
quently that each of the faid Points is prefs’d 
downwards with an equal Force; but neverthe- 
lefs, that each of thofe Points B, C, D, E, in the 
perpendicular Part A E, fuffers an unequal lateral 
Preflure ; becaufe, as we have Ihown before, the 
lateral Preflure accommodates itfelf to the per- 
pendicular Height of the Water, and fo is greater 
or lefs accordingly ; and each Point, as A, B, C, 
D, E, has a different Height of Water above it, or 
rather above the Horizontal Plane in which each 
Point lies. 

Accordingly the Point A, or the Horizontal 
Plane AK, has no Height of Water above it. 

The Point B, or the Plane B L, has the Height 
A B or a l over it. 

The Point C, or the Plane C M, the Height 
AC, or cd. 

The Point D, or the Plane DN, the Height 
A D, or e f. 


The 
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The Point E, oc the Plane E O, the Height 
A E, or g i. 

So that from hence it is manifeft, that in order 
to know how much greater or fmaller Prelfure the 
Horizontal Plane E I undergoes from the Water 
that lies in equal Height upon ail its Points, than 
the Perpendicular A E, which has different Heights 
of Water over all its Points ; that by reafon of 
the great Difference of the Height of Water lying 
over the higheft and lo weft Points of the perpen- 
dicularly prefs’d Part A E ; to avoid Miftakes, 
we muft Firft inquire how much greater or fmal- 
ler the lateral Prelfure (for Inftance) upon one of 
the Points B or C, &c. is, than the Prelfure down- 
wards on one of the Points b or d, t '7c. which 
have the fame Height of Water over them. 

And, Secondly , when this is known in each 
Height a , b, c , d, ef g , i, that we compare the 
Sum of all thefe different lateral Preffures upon 
all the Points or little Planes that make up E A, 
with the Prelfure downwards, which all the 
Points or equal Breadths compriz'd in E I, do 
bear together. 

Thirdly y It is plain, that the fmaller the Parts 
or Points are into which A E and E I are divi- 
ded, the leffer is the difference of the Heights or 
Depths of Water over the uppermoft and under- 
moft Points of the Part of A E, and confe- 
quently thefe Diverfities of the Heights will pro- 
duce the fmaller Change in the Calculations, 
which, if thefe Barts were taken very large, 
might occafion great Difference ; whereas they 
may be now fafely enough taken, if we confidet 
the Parts of A E, fuch as A, B, C, &c. as very 
fmall, and mere Points. 
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Sect. XXXVIII. The Comparison of the Lateral 
and Perpendicular Preffureof the Air upon an equal 
Part Jhoiun by an Experiment. 

XXXIX. To (hew the Firfl experimentally, to 
wit, that the lateral Preffure which fuch a little 
Part as B, having a Height of Water, as A B, a- 
bove it, undergoes in the Perpendicular A E, is 
equal, or at leaft does not fenfibly differ from the 
Preffure downward, which a Horizontal equal 
Part b that has an equal Height of Water a b 
over it, fufters from the incumbent Fluid, may 
appear from what follows, propos’d, if I miftake 
not, firft by Mr. Mariotte, but with another 
View. ' 

Having try’d the fame in the Year 1696, and 
fcveral times fince, I find among others, thefol- , 
lowing Remarks, which every Body elfe may alfo 
make by the help of the little Glafs Inftrument 
invented by Dr . Muffchenbroek for the fame Pur- 
pofe, with little Charge and Trouble. 

We caus’d a little Hole a b to be drill’d or bored 
in the Plane Side V Q_of a Bottle A B P QfTab. ! 
XXVII. Fig. x.) and another fomewhat bigger at 
the Bottom of the faid Bottle at P, which laft 
might be ftopt by putting fomething into the 
Hole, and the Mouth A B was ftopt with a Cork 
C D F G, thro’ which the Glafs Tube E W was 
thruft, and the Joints were fo well fodder’d with 
Emplaftrum de Minio , that no Air could pafs neither 
between the Tube and Cork, nor the Cork and the 
Mouth or Hole. 

Then flopping the little Hole ab, and the Glafs 
Tube E with the Finger, we pour’d Water into 
the Veffel thro’ the biggeft Hole P with a Fun- 
nel that had a very flender Nofe, till it afcen- 

ded 
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ded to the Height R T, or higher than the little 
Hole a b, which otherwife requires no Bounds. 

Moreover having clos’d the Hole P with a 
Cork or a Plug, we thruft a little Tube a b 
gh a-crofs in the Orifice ab, which Tube being 
fhut, or hermetically feal’d at g h } had a Horizon- 
tal Orifice at f g, as that at a b. 

Then letting the Veflel up an end again, and 
flopping the Orifice / g with the Finger, we fill’d 
the Tube E W almoft to the Top with Water. 
After which I removed my Finger from / g, 
whereupon the Water fpouted out of the faid 
Orifice fg, and fubfided in the Tube E W ; but 
without producing any other Alteration or vifible 
Diminution in the Height of the Water R T in 
the Veflel, than what might be juftly afcribedto 
the Contra&ion or Expanfion of the Air incum- 
bent on the faid Water R T. 

Finally , All being at Reft, it appear’d, that as 
the Water in the Veflel continued at R T, that in 
the Tube E W ftopt at du, at the fame Height 
with fg, or with the Horizontal Plane dg, which 
pafles thro ’ d u and / g. 

Whereby we perceiv’d that the Column of Air 
f g K, by its perpendicular Prefliire upon the Wa- 
ter at / g, could keep the fame fufpended at the 
Height of du in the Tube E W, and ballance an 
equal Column of Air du H, which incumbed 
upon d u, according to SeEl. XLI, &c. 

Now to compare the lateral Prefliire upon a b, 
with the perpendicular Prefliire /£, we took the 
little Tube ab k g out of the Hole a b, and found 
that every Thing continued in the fame State, 
and that hardly any Water flow’d out of the faid 
Holertij the Water alfo in the Tube E W re- 
maining at the fame Height d u. 
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For if it had fallen in the faid Tube, but a 
Hairs Breath, down to e w, by reafon of the Dif- 
ference of the Air’s Height at a and b (which 
however was not obfervable) the fame by making 
the Hole a b fmaller, would have dwindled to 
nothing. 

XL. Suppofing then that the Water in the Tube 
E W did continue at the fame Height, whether 
the Airprefs’d downwards upon /g, ora-erofs and 
fidewife, upon ab, without the little Tube a b 
g h, it was plain, that the Air prefs’d with much 
the fame Force by its Weight dire&ly downwards 
and laterally or fidewife, when thefe prefs’d 
Parts fg and ab were take'n fo fmall, that the 
Heights I a and I b differ fo little. 

Sect. XXXIX. An Experimental Comparifon of 

of the aforefaid Prejfures in Water upon an equal 

Part. 

XLI. But fince the abovemention’d Experi- 
ment does only fhew the Equality of thefe Pref- 
fures in Air, to the end, that the fame may be 
reprefented infome other Fluid, as Water for In- 
ftance, we placed the aforefaid Bottle A B P Q_, 
with and without the Tube a bgh, in a Veffel of 
Water LMNO: So that the Water in the Vef- 
fel was as high as L O above that in the Bottle, 
and we obferv’d in both Cafes that the Water in 
the Tube E W, rofe and continued at rz. an 
equal Fleight with that in the Veffel L M, and 
confequently higher than that in the Bottle RT. 
So that the Water in the Veffel L MN O, whe- 
ther preffing perpendicularly upon f g, or laterally 
againft a b , exerted an equal Force and Preffure 
upon equal Parts, as fg and a b, when taken 
fmall enough. 
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Sect. XL. The Greatnefs of a Lateral Preffure upon 
a Plane. 

XLII. From whence it follows, that we may 
return again to our former Thread, and to Tab. 
XXVI. Fig. 6 . and compute what a Force of Pref- 
fure a perpendicular Part A E fuffers laterally 
from the Water as high as A K in the Velfel A Q_ 
P K, in comparifon of the Force which an equal 
Part E I, lying horizontally, undergoes from the 
incumbent Water AE ig; we mull firft fuppofe 
the prefs’d Parts or Planes A E and E I to confift 
of other fmaller Parts, or of very fmall Points, 
A, B, C, D, E, F, G, H and I. 

Secondly , That each of thefe Points or little Par- 
ticles B, C, &c. does fuftain juft as ftrong an Acti- 
on from the lateral Preffure, as b and d from the 
Preffure downwards of the vifible Heights a b t 
c d, See. of their incumbent Water. 

XLIII. Let us then for Conveniency fuppofe 
that A E alone does confift of five equal Parts, 
A, B, C, D, E, and E I of five Parts alio, E, F, 
G,H, I: Tho’ we fhould proceed more furely, if 
we fuppofed thefe Parts to be much fmaller, and 
that AE as well asE I, did confift of fome Thou- 
fands or Millions of the faid Parts; forafmuch as 
then the Heights a b, c d, &c. of the higheft and 
loweft Ends of thefe Parts would hardly be diffe- 
rent, as has been already mention’d above. 

We have however taken fuch a fmall Number 
as 5; here, it being fo reprefented in the Figure,, 
andbecaufe, whether the Number of the Parts be 
great or little, the Iflfue of the Calculation will be 
the fame. 
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To come to it therefore ; If it be fuppofed that 
the Height a b contains 1 Pound, that c d 2 Pounds 
e f 3 Pound, g I 4 Pounds, and fo on, if more Parts 
be taken, it has been proved before, that there is 
an equal Lateral Preflure upon the Point 
A, as downwards on a, and becaufe there ) 
is no Height or Column of Water in-^ 
cumbing on <?, it bears S 

On B as on b, and by reafon of the? 

Height a b ., the faid b bears J 

On C as on d . , and becaufe of the Height ? 

c , it bears } 

On D as on f, and becaufe of the Height? 

d f, it bears 5 

On E as on I, and becaufe of the Height? 

g I, it bears S 

So that the Weight which all the Points? 

together bear, is j 

Furthermore: Each of the Points E, F, 

G, H, I have incumbing on them a 
Height or Column of Water equal to 
g I, and confequently each bears 4 1. 
which being multiply’d by y, there 
being fo many Parts fuppos 3 d in A E, 
and E I, the whole E I bears 


4 

10 ft. 


20 


ft 


Sect. XLL The Hydroftatical Law oj Lateral 

Prejfures. 

XLIV. F r o ^ whence therefore refults this 
Principle concerning the lateral Prelfure of Fluids, 
namely, that the lateral Preflure upon A E being, 
in this Cafe, 10 ft. is the half of 20 or of the 
Preflure downwards, which the faid A E if it lay 
horizontally at E I, level with the loweft Point E, 
wou’d fuffer from its incumbent Water AElg; fo 
that in order to know,the Water beingat the Height 
A K ? how great is the Preflure which A E bears, 

we 
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we muft fet off A E horizontally on E I, which 
bears the Preflure downwards of its incumbing 
Water A E Ig ; and draw E I, which will take 
in the preffing Fluid A E I A, or the half of A E I g. 

XLV. It mnft not be thought that if the Num- 
ber of Parts, of which A E or E I are compos'd, 
were much greater than 5, it would alter the Pro- 
portions ; fince, let the Number be never fo great, 
all the Numbers from o forwards, being continu- 
ally multiply ’d with the Unit, do always make up 
the half of their greateft Number fo often taken, 
as (the o or Cypher being reckon’d among them) 
their Quantity amounts to. 

This is plain to Mathematicians, and any body 
elfe may, for his Satisfa&ion, compute it with a 
greater Quantity. 

Sect. XLII, and XLIII. Two Experiments about 
Lateral Prejfures. 

XL VI. You may find what we have faid 
Num. XLIV, and XLV. demonftrated after ano- 
ther manner by Monfieur Stevin, m his Hydrofta- 
tics ; but fince we, in order to render our Conclu- 
fions more certain, are wont to deduce our Proofs 
from Experiments, we will here add the follow- 
ing Experiment, as we find it {landing upon our 
Notes fome Years ago, omitting the whole Cal- 
culation for Brevity fake. 

We caus’d to be made a Quadrilateral Veflel 
(Tab. XXVII. Fig. 2.) the Height of which M K 
was about 26 Inches, with a fquare Hole that 
could be flopp’d with a Piece of Wood H D R S 
of the like Dimenfions, being of the Breadth of 
a Foot at R D, and of the fame Length at H D, 
which Piece of Wood was adapted to the Hole 
after fuch a manner with a Leather fix’d to its 
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Edges, as to prevent the Water from oozing out 
at the Joints. 

This Veflel being fill’d with Water up to B D, 
we knew that there was the Weight of a Foot of 
Water preifing laterally upon the Piece of Wood 
H D R S, becaufe the Height of the Water was 
equal to D R, or to the Height of the uppermoft 
Part of the faid Piece of Wood. 

Having then examin’d into the Force of this 
lateral Preflure of the Water by Means of a Bal- j 
lance A E F, the Arms of which A E and E F 
were Rectangular at E, to which the Weight Y 
was fufpended, we found that this Wood being 
prefs’d inwards at E A by Y, could refill a Weight 
of between 3 x and 3 2 Pounds ; but upon adding 
more it immediately burfl: inwards. 

So that the Rule mention’d in SeB. LII. was 
fufficiently verified hereby, fince a Rynland Foot 
of that Water was about twice as heavy. 

It is to be obferv’d, that the prefling Part A 
of the Ballance A E F, mull be placed exaftly 
upon the Point of the Wood A, where the Centre 
is, or where the lateral Preflure is llrongeft. 

In order to do fo, Care was taken that by the 
Means of the crofs Piece of Wood V W, the 
Axis E of the Ballance might be thruft up or 
down ; and we found that when the Ballance 
prefs’d higher or lower than A, the flat Piece of 
Wood (the Water being at higheft) yielded to a 
much fmaller Weight or Preflure; which lhew’d 
that the true Point was at A. 

XL VII. We then fill’d the VeflTel quite full of 
Water up to GK, fo that the upper Part DR 
of the wooden Plane D R S H, which bears the 
leteral Preflure, was not equal to the upper Super- 
ficies of the Water, but was below it the Length 
of K D, or of * of a Foot, that is, 8 Inches. 

Where- 
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Wherefore if what is faid before be true, and 
that H K were 1 ’ of a Foot, or 20 Inches, we 
1 fliould have feen the lateral Prefl'ure on H D R S 
refift a greater Weight. 

Having therefore rais’d the Axis a little higher, 
fo that A, the End of the Ballance, being hereby 
apply ’d to the Center of the Prefl'ure, was alfo 
higher, we found that by putting on the Weight 
Y of 77 Pounds, the wooden Plane immediately 
gave way, but that the lateral Prefliire held good 
againft 73 or 74 Pounds. 

This agreed pretty near with the foregoing 
Rule, as we found by computing after the fol- 
lowing Manner : 

Let 'fab . XXVII. Fig. 2. be transferr’d to Fig.3. 
and that the Water is from H S to K Z. Then 
H K equal to if, or v of a Foot is equal to P H 
(if we fuppofe this fame H K to belying horizon- 
tally) and H S is a Foot : So that the whole 
Body of Water of this Breadth, Length and 
Depth -* of a Cubical Foot ; and the half of it, 
which prefles laterally upon KHZS will, be ff 
of a Foot. If now we fubftraft from thence the 
Water’s lateral Prefl'ure upon K D R Z, to wit, 
rf of a Cubical Foot, it being the Half of f a 
Foot of Water (which laft exprefles the Magni- 
tude of a Body, the Length whereof R D is 1 
Foot, the Breadth m D f , and the Height K D 
likewife f of a Foot) there will remain the lateral 
Prefl’ure of ff or £ of a Foot, or otherwife if 0 f 
a Cubical Foot of Water, that is (fuppollng fuch 
a Foot of Water to be <53 Pounds, or fomewhat 
more) of 73! Pounds againft HDR S; which 
fufficiently agrees with the Rule mention’d Sett. 
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Sect. XLIV. The Lateral Trcjjure adapts itfelj to 
the Height , and not to the Breadth of Water. 

XLVIII. We likewife obferv’d, upon placing 
a flat Board or Partition (Tab. XXVII. Fig. 2.) 
T a by after fuch a manner, that the Water, which 
before prefs’d upon DHRS, became divided, 
or had not above the half a K of its former 
Breadth K G, that the lateral Prefliire was not 
leflen’d, whilft the Water continued at its firft 
Height K G. 

So that from hence alfo it appear’d, that the 
Powers of the lateral Prefliire remain the fame, 
whether the Breadth of the Water be increas’d or 
diminilh’d ; but that upon augmenting or leflening 
the Height of Water, thofe Powers are according- 
ly augmented or leflen’d. 

Sect. XLV. The Lateral Preffure of Water y with 
Air prefftng upon the fame. 

XLIX. But forafmuch as in thefe Experiments 
of Lateral Preflares we have fuppofed Water to be 
theuppermoft Fluid, fo that, for inftance, in the 
Vefl'el A B C D (Tab. XXVII. Fig. 4.) we are to 
fuppofe there is no other Fluid Matter above the 
Superficies of the Water A C, the following Diffi- 
culty feem’d to arife, namely, that the lateral 
Prefliire of the faid Water A C upon A B would 
be much greater than it is found to be by thefe 
Experiments ; becaufe the Air between A C and 
and 000, &c. a&ually prefling upon A B with the 
Weight of 30 Foot of Water (according to the 
Barometer) the lateral Prefliire againft A B would 
appear to be confiderably encreas’d. 
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But upon the whole Matter, we fhall Ihow by 
the following Calculation, that the lateral Preffure 
of Water in the Veffel A BDC upon A B, is not 
fo much increas’d by the Weight of the Air above 
A C, as that the Force which A B withftands, ot 
which fhould prefs inwardly againft C D (like the 
Weight in the foregoing Ballance, Fig. II.) could 
be fenfibly augmented thereby. 

Let the Veflel A B D C (Tab, XXVII. Fig. 4.) 
be fill’d with Water up to A C above which let 
11s fuppofe a Column of incumbing Air as high as 
o o o R 000; we know that the faid Air being 
alfo on the other Side of A B, at A, B, i, n, will 
prefs likewife againft A B laterally from the Side 
of n i. 

Now to find what Preffure A B undergoes by 
the Water on the Side D C, and by the Air on 
the Side n i, and how much the firft Preffure ex- 
ceeds the laft : 

Let us call the Weight of the Air gravitating 
upon each Point in the Plane n N, to wit, n O, 
m O, E O, &c. by the Name of a. 

Let the Gravitation of the Water K F on the 
Point F b zb, then L G is 2 b, andM H 3 b, &c. 

Let the Air-Weight of kf on the Point / be c j 
then is L g, 2 c ; m b } 3 c, &c. 

Whereupon (according to the Calculation in 
SeSi. Lf. if we do here alfo fuppofe five Points of 
Preffure) the Force of the fuperior Air, and of 
the Water in A B C D, which prefs A B laterally 
towards n i, will be 5 a with 10 b. And on the 
contrary, the Force of the upper Air, and of that 
Air which is at n i B A, which prefs’d A B late- 
rally back towards D C, will be 5 a with 10 c. So 
that thefe two Powers prefling laterally againft 
each other, being drawn by each other, the Force 
wherewith A B is prefs’d laterally towards n i 3 
will be 10 b lefs 10 c. 


Now 
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Now without the fuperior Air, the lateral Pref- 
fure of the Water (according to Setl. LI and LII.) 
would be equal to io b ; and c is equal to about 
rhr part of b, if we fuppofe Water to be iooo 
times heavier than Air. So that the furrounding 
Air does only leflen the lateral Preflure of the 
Water r*Tb part ; which in the foregoing Experi- 
ment can make no fenfible Alteration, and confe- 
quently the abovefaid Difficulty is obviated. 

Sect. XL VI. The Augmentation and Diminution of 
the ref fling Force of Fluids produces Motion, and 
the Force thereof. 

L. Hitherto we have confidered the up- 
ward and downward Prefliires of Fluids which 
are quiefcent or ftagnant, either by reafon of Pow- 
ers really acting upon and againft each other, or 
elfe by the Refiftance and Obftructions of Moti- 
on } we fhould now naturally proceed to inquire 
into the Powers of thofe Fluids that are in actual 
Motion ; but forafmuch as this would require 
a whole Book to account for it, and fince what we 
propos’d to fhew here concerning the Law of Alti- 
tude or Depth, may likewife be conceiv’d by the 
Preflure of ftagnating Fluids ; we will not inlarge 
this Digreflion, which to thofe who underhand 
Hydroftatics, may feem already much too long. 

We {hall only obferve further concerning the 
Powers prefling upon each other, that if in Tab. 
XXVII. Fig. 5. the Tube b kg is equally fill’d 
with Water up to a and f, fince d is prefs’d up- 
wards by a b, and downwards by f d, the Part d 
will quiefce or {land ftill, if the Powers a b and 
df are equal ; but if one of ’em be leflen’d to e d, 
or the other increas’d to h b, d will be removed 
towards that Side where the Force is fmalleft, or 
in this cafe tog ; and even with as much Force, as 

the 
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the Difference of both Power’s is, that aft on each 
Side upon d. This may be eafiiy try’d, and wants 
no further Proof. 

Sect. XLVII. Fluids are moved by y or rather af- 
ter taking away a Refinance , and the Force thereoj. 

LI. Motion may likewife be produced, 
by removing a Refiftance which obftrufted Mo- 
tion. For Inftance, blow into a Tube at g, which 
is fill’d in both its Legs with Water up to a 
and/, till the Water fubfides from / to e, and 
rifes from a to hon the other Side ; then prefently 
flop the Orifice g with your Finger, whereupon 
all will ftand Hill, and your Finger will become 
the Impediment or Refiftance of Motion. This 
appears by removing your Finger, upon which 
the Motion will enfue. 

Now by what has been faid it is obvious, that 
whilft the Finger continues upon g, and the Fluid 
is ftagnant, the Part d is prefs’d upwards by h b, 
and downwards by d g ; and that the refitting 
Power or Finger is prefs’d upwards by the diffe- 
rence of the Powers h b and d g. So that this 
Refiftance or Finger being taken away, a Motion 
will be made towards the Side of the Refiftance ; ' 
and even with that Force with which the Refi- 
ftance was prefs’d when the Fluids were quief- 
cent, unlefs upon removing the Refiftance, no 
other aftual Force begins to operate. 

Sect. XLVIII. Tranjition to Hydraulics, or fome 
few Hydroflatical Examples. 

Now that Fluids do fo exaftly obferve thefe 
Laws; that Firft y every thing which is deduced 
from thence by good and juft Confequences (all 
Cireumftances being rightly obferv’d) is likewife 

Expe* 
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experimentally verify ’d in the fame ; and Second- 
ly, that thefe Fluids, before they recede from this 
Law oj Altitude or Depth, do moreover pro- 
duce Effefts which, to fuch as are unexperienced 
in Hydroftatics, appear to be fo many Wonders, 
and of whofe manner of Operating, even the 
greateft Mathematicians acknowledge themfelves 
ignorant, or at leaft uncertain, we will prove by 
fome few Inftances. 

Sect. XLIX. Calculation of the Force of a 
Syphon. 

Lll. T he Firft Inftance, that we may be- 
gin with one that is Ample, fhall be the Operati- 
on of a Syphon. 

ABCD is a Veflel fill’d to the Brim with 
Water (Tab. XXVIII. Fig. 1.) in it there is pla- 
ced a Curve Tube or Syphon EGHK, likewife 
full of Water, the Orifice whereof IK is for 
that purpofe ftopt with the Finger or other- 
wife. 

If now you remove your Finger from I K, 
every Body knows experimentally, that the Wa- 
ter will run out from I K to Z, riling up in the 
mean while in that Part of the Syphon E G 
which islhorteft, and coming down in the longeft 
HK, as long as the Water in the Veflel conti- 
nues higher than the Mouth of the fhorteft Leg 
EF. 

Now to know from the foregoing Principles, 
the Force and Manner whereby, and whereon 
this Operation of the Syphon is brought about : 

Stop the Syphon again with your Finger at 
I K, by which means the Water in that, and in 
the Veflel will ftagnate. 

Suppofe then W X to be the upper Place of the 
Air which prelfes here upon the Water, and pro- 
duce 
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duce the Horizontal Plane of the Water A D, 
thro’ P Q_to R S, whereof L M, NO, P 
and R S are equal. Parts; thereupon according 
to the preceding Rules, the Part L M will be 
prefs’d with the Weight of the Column of Air in- 
eumbing on it. 

Let us for brevity fake call the Prelfure of 
Weight thereof upon L M, a, or if you pleafe 
ioo Pounds moreorlefs; efpecially if People be 
not ufed to this way of Letters. 

Accordingly we will exprefs the Weight of the 
Water-Column P Q_I K by b or io Pounds, and 
i that of the Air R S T V, being of the fame 
Height, by c or i Pound. 

Now fince L M, N O, P Q, which are all 
equal Parts of the fame Horizontal Plane A Q_, 
and all Water, and to all which we may fuppofe, 
that a Line or Thread may be drawn, without 
palling thro’ a folid Body, or any other Fluid be- 
fides Water. 

And fince by the A&ion of the Syphon the 
Plane L M moves, or is prefs’d downwards, that 
of N O upwards, and that of P Q again down- 
wards, if every Thing be reduced to Reft by flop- 
ping the Orifice I K, the Powers whereby the 
laid Planes were prefs’d up and downwards will 
be equal, according the Seft. XLI, &c. and L M 
being prefs’d downwards by the Weight of the 
Air-Column L W M, that is, by a , or by ioo 
Pounds, N O will be prefs’d upwards, and P 
downwards by the fame. 

If now we joyn to the Weight of this Air-Co- 
lumn of a or ioo Pounds which prelfes P Q. 
downwards, the Water-Column P Q_I K of b or 
io Pounds, by which I K is likewife prefs’d 
downwards ; the Force or Weight that prelfes 
I K will confift of a joyn’d to b, or of ioo and 
io Pounds, to wit, of the Air and Water-Co- 
Voi, III. N n n lumns 
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lumns together- And fo it is with this Force, that 
the Water gravitates downwards to Z. 

If now the Horizontal Plane parting thro’ I K 
be extended to V, and T V fuppos’d equal to 
I K, then will T V be prefs’d downwards by the 
whole Air-Column TV X, that is by R S X of 
a or ioo Pounds (the fame being equal to L M W) 
and by R S T V of c or i Pound, that is, of a 
and c or ioo and i Pounds together. 

Now with juft fo much Force (according to 
Sett. XLlII.) is the Part I R, or rather the Air 
prefling againft I K, or the Finger (if we do 
not confider the thicknefs thereof ) prefs’d up- 
wards. 

So that we fee here two Powers prefling againft 
each other on I K, or the Separation of the Wa- 
ter and Air, operating and afting againft one ano- 
ther. 

Of which, that that preffes I K downwards, has 
been found already to confift of a added to £,or ioo 
and io Pounds. And that which preffes I K 
upwards, to be no more than of a and c, or ioo 
and i Pounds ; fo that this laft, a and c, or ioi 
P ounds, ( i . e. the fmalleft Sum) being Subtracted 
from a and b , or no Pounds, the Remainder is b 
lefs c, or io lefs i, that is 9 Pounds. 

And this fiiows the Force wherewith I K is 
prefs’d downwards more than upwards, and it is 
equal to the Weight by which the Water-Column 
R Q_K I, b or 10, exceeds the Air-Column 
PST V, c or 1. 

So that if you remove your Finger from I K, 
and fuflfer thefe two reciprocally graviating Pow-i 
ers to aCt againft each other, it is plain, that the' j 
Water at the Orifice of the Tube I K, is by the 
lately mention’d difference of Weight between 
the two Columns P Q_K I and R S T V, that is£ 
lefs c, or 9 pound Weight (fuppofing all the Num- 
bers 
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bers to be as above) prefs’d or protruded down- 
wards to Z. 

Thus we fee the Force wherewith a Syphon 
flows, deduced from the aforefaid Principles, and 
the Fad is obvious to every one. 

But we muft beg our Readers to take notice 
here, as well as- to remember hereafter, that we 
do by no means pretend that thefe Numbers of 
ioo, i, io, &c. are the juft Proportions of the 
Weight of Water and Air ; but that we only 
mean thereby, to lhow that a Column of Water 
is much heavier than a like Column of Air, and 
to confult the eafe ofthofe who are notaccuftom’d 
to Let ter sin Calculations. 

Sect. LI. Of a Fountain that Spouts or Springs 
higher than the Water that fupplies it. 

LIII. Let us now propofe an Inftance that is a 
little more compounded than the former. 

How to make a Fountain whofe Stream rifes much 
higher than the Water above in the Cijlern, which cau- 
fes it to fpring out without the Application of any 
Force Pumps , Bellows , or other Infiruments, and with- 
out any other Means whatever, faving the Gravity or 
Weight of the Water itfelf. 

This may be done after the following manner. 

A BCD (Fab. XXVIII. Fig. 2.) is an open Ci- 
ttern, from which an open Tube N R is carried 
downwards thro 5 the Covering EH of another 
Cittern E F G H, fhut fo clofe that no Air can 
get in, palfes down to R, almoft to the Bottom 
of the Cittern F G. 

From the upper Part of thisloweftCifternE H, 
there rifes a fecond Tube S T, palling on almoft 
as high as T D, or the Lid of a fecond Cittern 
D C K I, which is likewife clofed ; and from 
thence there is again derived a third Tube to 
N n n 2 L M Q, 
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LMQj which is ftopt with a Cock that has a 
large Orifice at M O. 

Moreover in the Ciftern DCKI, there is a 
Hole at P, which can be open’d and Ihut by ano- 
ther Cock or Stopper. 

To fet this Machine to Work : 

Pour in Water at the Orifice P into the Ciftern 
DCKI, till the Tube L Z QO be full, lhut the | 
Cock M O, continuing to pour in Water at P, 
till the Water rifes in the faid Ciftern to the J ; 
Height T Y, or level with the Mouth of the I 1 
Tube T. t 

Then ftiut the Cock P, and pour Water into the , 
Ciftern A B C D till it rifes to the Height 2 T. | 
This is not indeed abfolutely necefl'ary here, but 
is prefcrib’d to the End, that by taking the fame , 
Height of Water in both the upper Citterns, the , 
Calculation may be the more Simple, and confe- , | 
quently more Intelligible to unexperienced Per- : j 
fons. _ | | 

This being done, and every Thing at Reft, up- 
on opening the Cock M O, you will fee the j 
Stream of Water rifingup to V thro’ the middle 
Orifice of the flat Plate 5 6 , or at leaft to a very con- , 
fiderable Height above the uppermoft Superficies 
2 T of the Water which is in the Citterns ABCD, 
and DCKI, and which prefles up the Stream 
6 V. 

It muft be here obferv’d, that forafmuch as the 
Water of the upper Ciftern ABCD defcends in- 
to the lower E F G H during the Play of the 
Fountain, there muft be a Hole in the latter from 
whence the Water may be difcharged, which be- 
ing done, it muft be ftopt again, if you would 
play the Fountain again. 

Or otherwife (which I find moft convenient in 
mine) you may place a little Pump at 2 thro’ the 
Tube N R, down to the Bottom F G, and then 

Pump 
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| Pump the Water out of the lower Ciftern E F G H 
, thro’ N, the Cock being open’d in the Ciftern 

DCKI. 

To know then with what Force the Stream ri- 
I fes from the Cock N O, or the Orifice 5 6 : 

Let the faid Cock be turn’d or {hut again, 
whereupon the upper Cifterns and Tubes being 
fill’d with Water, all will be ftill ; and let it be 
fuppos’d (that we may not repeat the fame) that 
all the Tubes as well the real ones N R, T S, L Z, 
as the imaginary ones W 2, X 4, and 45, are of 
the fame Width. Tho’ this likewife is only re- 
quir’d for Calculation fake, fince we may other- 
wife ufe for this Purpofe, fuch a Part only of a 
larger Tube as is equal to the Width of a fmaller. 

Let then W X be the uppermoft Plane of the 
external Air ; and let that of the Water T Y be 
continued to 4. Confequently, as we have {hewn 
before, the Part 2 of the Superficies of the Water 
in the upper Ciftern A B C D, will be prefs’d 
downwards by the Column of Air W 2. 

Let us again call the Weight of the faid Co- 
lumn a , or 1000 Pounds. 

After the fame manner we will term the Weight 
of the Water-Column R 2, b , or 100 Pounds j 
as alfo that of the Air-Column T 3, c or 10 
Pounds too: Thefecond WaterrColumn YZ {hall 
be exprefs’d by d, or 80 Pounds, and the fecond 
Air-Column 4 M by e, or 8 Pounds. 

To proceed then. 

The Part R of the Horizontal Plane R 3 is 
prefs’d downwards under the Tube NR by the 
Weight of the Air-Column W 2, or a, otherwife 
1000 Pounds joyntly with that of the Water-Co- 
lumn 2 R, otherwife b, or 100 Pounds ; and confe- 
quently by a and b together, or by 1 roo Pounds. 

But all Things being quiefcent, we know ac- 
cording to the foregoing SeB. XLIII. that with 

Nna 3 the 
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the fame Force as R is prefs’d downwards, the 
equal Part 3 is prefs’d upwards ; fo that the Force 
which drives the Part 3 upwards, is likewife equal 1 
to a added to b,. or 1100 Pounds together. 

Now the Air-Column T 3 nam'd c, and fup- 
pos’d to be 10 Pounds, does alfo gravitate with 
the fame Force upon 3 downwards. Wherefore 
Subftra&ing this downward-prefling Weight c, or 1 
10 Pounds, from the Force that preflfes 3 up- 
wards, or from a and b , that is 1100 Pounds, the ; 
Force with which the whole Air-Column T 3, 1 

and confequently alfo its Superficies , T, by the 
Difference of both thefe ading Powers is moved f 
upwards, does refult from thence. And the fame 1 
muft be exprefs’d by a and b together, lefsr- or j 
by 1100 lefs 10, that is by 1090 Pounds. 

Again, fince T is a Part of the Air's lowermoft . 
Horizontal Plane T Y, which Air preffes upon 
the Water in this Ciftern D C K I, and fince Y is an 
equal Part of the faid- lowermoft Horizontal 
Plane, it follows according to- the abovemention’d 
Laws of Hydroftatics, that Y is prefs’d with as 
much Force downwards as T upwards fo that 
Y is prefs’d downwards with a Force equal to 
the faid a and b together, lefs c, or with 1090 
Pounds. 

To which if we here add the Weight of the 
fecond Water-Column Y Z, that is, of d, or 80 
Pounds, the Part Z 9 will be prefs'd more ftrongr 
Sy downwards with this Weight than the Part Y ; 
and confequently the Weight which preffes Z 9 
downwards, will be equal to a, b and d together 
lefs c, or 1000, 100, and 80 together, lefs 10 ; 
that is, 1 170 Pounds. 

And fince Z 9 and M O are equal Parts of the 
Horizontal Plane Z O, M O, prefs’d with the 
lame Force upwards. 
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If now the Cock at M O had no confiderable 
hick ne ft, and yet hinder’d the Water from fpring- 
ing out, it would appear that M O were prefs’d 
downwards with the Force of the whole Air-Co- 
il luma M X, that is of X 4, a, or 1000 Pounds 

I ( (for this is equal to W 2) and 4 M, e or 8 Pounds, 

I I that is, taking in all together, MO is prefs’d 
downwards by^and e together, oriooSPounds. 

And it has been fliewn before, that it is prefs’d 
upwards by a, b and d together, lefs c, or by 
1170 Pounds. 

Wherefore if we fuffer thefe up and downward- 
preffing Powers to operate on each other, as they 
do, when the Cock is open’d atMO; it is plain 
that the Water which prefles upwards at M O 
being ftrongeft, will over-ballance the oppofite 
Power that prefles the faid M O downwards, and 
be driven upwards by the difference of the Powers 
lifting againft each other. 

This Difference is found by Subftrafting the 
fmalleft downward-preffing Force a and e toge- 
ther, or 1008 Pounds, from the greateft a, b and 
d together, lefs c, or 1170 Pounds. 

So that the Difference, or the Force where- 
with the Water afcends at M O, is equal to b and 
d, lefs c and lefs e, or to 162 Pounds. 

Or to exprefs the fame by Words that may be 
apply’d to the Fountain, and to take thefe Things 
for the Letters which they denote : The Water 
will be protruded out of the Cock M O with a 
Force equal to the Weight of both the Water-Co- 
lumns 2 R and Y Z, Subftrafting the Gravity of 
the two Air-Columns T 3 and 4 M. 

Now fince the Weight of the Air with Refpeft 
to that of Water, is as ttzz, it may be omitted in 
this Calculation, as making no confiderable Alte- 
ration therein. And we may advance, with- 
out committing any Miftake worth notice, 
Nnn 4 that 
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that this Fountain fpouts with as much Force, as 
if the gravitating Water in the Ciftern had the 
Height of both the Water-Columns 2 RandYZ, 
that is, of b and d placed one upon the other. 

So that from hence it is eafie to infer, why the 
Stream M V fprings much higher than the high- 
eft Water A 2 in the Ciftern, fince the Height 
thereof alone is equal to that of a Water-Co- 
lumn 2 R in this Contrivance of a Fountain. And 
that Experience agrees with thefe Propofitions, 
every Body that pleafes to try, will find as well 
as we. 


Sect. LII. Oj a Fountain of Hero, the Stream 
whereof is longer than the Fountain high. 


LI V. Some Years ago, I caus’d to be made 
another kind of a Table-Fountain, of the Nature 
of that Hero Alexandrinm ; but with this Diffe- 
rence, that whereas in that of Hero it is not pofli- 
ble to make the Stream that fpouts out to attain to 
the Height equal to that of the Fall of the Wa- 
ter, or of the Fountain itfelf; yet in mine, not- 
withftanding the Height of the Machine, was no 
more than 3I Foot, the Jet rofe ftrongly five Foot 
higher than the Water in the upper Ciftern. 

The Strufture is thus : G A F H (Fab. XXVIII. 
Fig. 3 .) is the uppermoft Ciftern, being open, and 
having under it two fmaller, and every where 
Air-tight Cifterns A B C D, and D C E F ; each 
of thefe has an Orifice or Hole, one at M, t’other 
at N, and both of ’em may be render’d alfo Air- | 
tight, by flopping them with a Cork cover’d 
with a wet Bladder, or a Cock. There are like- 
wife two clpfe Cifterns below, S T R P, and 
P R 0,0. From the Bottom A F of the upper- 
moft Ciftern G A F H, there partes a Tube K I 
downwards almoft to the Bottom R T of the Ci- 
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ftern PRTS; but in fuch a manner that the 
fame, or whatever it contains, has no Communi- 
cation with the Ciftern D CEF through which 
it paffes. And from 3 in PS, there is carried a 
Tube 3 L upwards, juft below the uppermoft 
Plane I) F of the Ciftern DCE F; from the 
Bottom of which CE, there defcends again at 9 a 
Tube at 9 h, terminating in the other Ciftern 
QO PR very near the Bottom of it Q R. And 
this fame Ciftern Q _0 P R fends again a Tube 
4 Z upwards, which beginning at 4 is carried on 
to Z, exactly under the uppermoft Plane A D of 
the Ciftern ABCD. Lafily, At A D there is 
a Tube p r clofe folder’d at 5 6 , which rifes to ■ 
r b only, or a very little higher than the Plane 
A D ; and paffes downwards to P, or nearer to 
the Botton B C. 

On the Top of this laft Tube, we fix’d ano- 
ther r 8, which at W 8 was cover’d with a flat 
Plate, having a fmall round Hole in the Middle 
of it, thro’ which the Stream was to pafs, and 
we clos’d it at the Joint r with Emplaftr. de Mi- 
mo, fo that it was impervious either to Water or 
Air. 

Now to fet this Machine to Work : 

We inverted or turn’d it upfide down, fo that 
the Ciftern G A F H was undermoft, and ha- 
ving fill’d both the Citterns ABCD, and D C E F 
with Water at the Orifices M and N, we ftopt 
the faid Orifices very clofe with a Cork and Blad- 
der, putting a Finger in the mean time upon the 
Hole in the little Plate W 8, to the end that the 
Water pour’d in at M, or fo much of it was 
above p, might not run out. 

Then fuddenly placing the whole Machine in 
its former State, fo as that the Ciftern G A F H 
was again uppermoft, we pour’d without delay 
fopie Water that was at hand in the faid Ci- 
ttern ; 
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Hern ; whereupon, prefently afterwards, we faw 
a Stream 8 7. rifing out of the Tube r 8 thro" the 
little Hole, which Stream when meafur’d was 
much longer than the Height of the whole Ma- 
chine, as has been already faid. 

It will not be neceflary to give an Account here, 
how the Water fubfiding,or linking from G A F H 
thro’ the Tube K I p relies the Air out of the Ci- 
ttern P R S T thro 5 the Tube 3 L upwards, which 
finding no room any where but by preffing down- 
wards the Water in the Cittern DCEF, and in 
the Tube Y h , protrudes the faid Water towards 
the Cittern O Q_R P with a much greater Force 
than that of its own or Angle Gravity. At which 
Place the Water likewife afcending, the Air is 
protruded with the fame Force from O Q^R P 
thro 5 4 Z to the Cittern ABC D, which (with- 
out counting, the Air in the Tubes Lg and Z v 
becaufe of its Levity, and fmall Refiftance) cau- 
fes the Water to fpring out of the Tube p 8 ; af- 
ter this manner with almoft the Force of both the 
Weights of the Water- Columns Y h and K I. In 
the fame manner we may deduce the Operations 
of the foregoing Fountains, Syphons and others, 
whereby, without any Calculation, we may alfo 
Form a general Idea of their Properties. I thought 
it fufficient to give my Readers one only Inftance 
here, it not being my Defign to write an entire 
Syftem of Hydroftatics. They who would im- 
pute the Force wherewith the Water ilfues out of 
the Fountain exaftly, may do it after the Method 
of the aforemention’d Examples. 

But before I proceed any further, I mutt add, 
that this Machine may be form’d after a much 
more convenient manner, fo as that one need not 
invert it, nor yet flop the little Hole of the Co- 
lumn W 8 with the Finger, or any thing elfe; 
this may be done by Stop-Cocks in other Places, 
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and by making the Orifices M N above at A F, 
as is known to every Body that has any Skill 
in thefe and other kinds of Water-Worksi 
Yet I have rather chofe to exprefsit in the prefent 
manner, becaufe it is that in which I made the 
Experiment, and in a Place where we could form, 
this whole Stru&ure of no other Metal than Tin, 
nor could have the Affiftance of fuch Workmen as 
are necelfary in fuch Matters. Whereas the other 
Fountain was prepar'd by a Perfon of good Judg- 
ment, and who was well inftru&ed concerning the 
Frame and Make thereof. 

Nor will it be difficult to one that rightly un- 
derftands this, and the foregoing Difpofition of a 
Fountain, to caufe a Stream of Water to rife up 
to a given Height by a requifite Multiplication of 
Citterns and Tubes, the Height of the Defcent 
of Water being likewife given. | It is certain at 
leaft, that all this may be' deduced by Argumen- 
tation, and confirmed by Experience. 

Sect. LIII. The Motion of Water in a Curve Tube. 

LV. I n the laft Place we fhall add fome- 
thing, which, tho' of little Importance, yet at 
firtt Sight has appear'd wonderful even to fome 
Mathematicians themfelves, to whom we have 
feveral times communicated it • and which ferves 
to confirm the foregoing Laws after a ftrong 
manner. 

YmnZisa Cittern or broad V ettel (Tab. XXVIII. 
Fig. 4.) fill’d with Water up to the Brim ;PONM 
is a Cylindrical Glafs, with the Bottom P O up- 
wards, and the Mouth M N juft under the Surface 
of the Water in the Cittern, and containing before 
it was inverted, Tome Water in it, which (the Mouth 
of the Glafs being thus turn’d downwards,) con- 
tinued fufpended therein at the Height Q_R. 

More- 
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Moreover LBV is a Curve Tube, both Legs 
of which being fill’d with Water to the fame 
Height L and r, I put my Mouth to the Orifice 
V, and blow’d it^ back from r to A, thereby 
caufing it to run out at L. 

The Water by this means being contain’d be- 
tween L and A, to prevent its fubfidingat L, and 
riling at A ; I ptefently flopt the Orifice V with 
my Finger, whereby the Water remain’d fo much 
lower at A than at L. 

Then I put the faid Tube L B A under the 
Glafs M N O P, fo that a Column T L of Wa- 
ter, (and the Glafs being not quite full) a Column 
alfo of Air u T was above the Orifice L. 

Thus the Water being at unequal Heights in the 
Tube, under the Glafs, and in the Ciflern ; (foraf- 
much as that in the Leg of the Tube L B, was not 
only the entire Length SL or A r higher than in the 
other Arm h V ; and befides the Water-Column 
T L prefs’d yet more upon the Orifice L, with- 
out counting all the Air T «,) Who could at firft 
fight, unlefs he were well vers’d in Hydrofiatics, 
imagine otherwife, than that by the greater Height 
of Water, at S L, or rather at S T, the Water 
would be forced upwards at A, when the Finger 
was remov’d from V. 

And yet we find by Experience, that inftead of 
A riling to r, the Water will fublide from A to 
F, as foon as ever the Finger is taken from V. 

To difcover therefore the Reafon this Pheno- 
menon, fo furprizing to fome People, nothing 
more is necelfary than to trace the fame back to 
the before-eftablilh’d Laws of Fluids, when you 
have again blown the Water down to A, and Hop’d 
the Orifice V, and reduced all to its former 
State. 

Let us then again fuppofe W X to be the up- 
per Superficies, and AE a Horizontal Line drawn 

parallel 
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parallel to Y Z. Now let the Air-Column W E 
equal to X A (the Finger being remov’d from V) 
be each call’d a, and the little Water-Column 
A F becall’d b ; and the little Air-Column G E 
of the fame Height with A F, be c ; each of the 
Water-Columns H g and D T be d ; and the little 
equal Air-CoLumns t g and a T be c Whereby, 
according to the foregoing Method, the Force 
may be computed with which the little Water- 
Column A F is prefs’d down to F, or to the Depth 
YZ. 

But this may be likewife more briefly done af- 
ter the following manner : The Part G is prefs’d 
by the Air-Columns W E and E G, or by a and 
c ; but (according to Sett. XLIII.) the Part F ly- 
ing in the fame Horizontal Plane Y Z, is prefs’d 
upwards with the fame Force a and c, when upon 
flopping the Orifice V with the Finger, all is ftill ; 
forafmuch as there can be drawn a Thread from. 
G to F, without pafling thro’ any other Solid or 
Fluid Matter : But if now you remove the Fin- 
ger from V, the Part will be prefs’d down by the 
Air-Column X A a, and the little Water-Column 
A F, b ; fo that the Force which prefles F up- 
wards, is a added to c, that which prefles the 
fame downwards is a added to b. 

Now fince b is Water, andc Air, the downward- 
prefling Force upon F, or a added ro b, is greater 
than theForce prefling upward exprefs’d by a and c.; 
andconfequently the Part F is prefs’ddownwards by 
the Difference of this Force, or by the Force of 
Gravity where with the little Water-Column ex- 
ceeds the equal Air-Column E G, that is by b Iefs c. 

From whence it appears, that whilft A Fori 
is Water, and heavier than G E or c, which is 
Air, the Part F, and consequently the Column 
A F, will be prefs’d or move downwards, and ne~ 

• ver 
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yer ceafe till A fubfides to F, and the Column 
A F becomes Air likewife. 

And then the Difference of A F and G E, or 
l lefs c will be nothing, and the Force preffing up 
and downwards upon F, equal ; for which Rea- 
fon the Water in the Tube V h will not be higher 
than at F, or equal to Y Z, when all is quiefcent 
by its Weight only. And the fame is conforma- 
ble to Experience. 

We might here fubjoyn the Demonftration, that 
if L the Orifice of the Tube LBV flood out at 
any Height above the Water Q,R in the Air 
P Q_0 R, the Water would not fubfide fo low as 
F or Y Z, but that it would remain and reft 
proportionably as much higher above F or Y Z, 
as L fhould be above Q_R. 

I cannot forbear {hewing here, how neceflary 
the laft Obfervation made ( SeSl . XLIII.) is in this 
Calculation ; to wit, that fince the Orifice L of 
the Tube LBV, being under the Water at Q_R, 
a Thread can be drawn from G to F, that pafl’es 
thro 1 no other fluid Matter than this Water; we 
may prefently difcover after a much fhorter man- 
ner the Preflure upwards of F, by the Preflure 
downwards of G. 

But when the Mouth L of the Tube LBV 
happens to be above the Water Q_R, in the Air 
P Q O R, we fhall find that the Thread which 
we would have drawn from G to F, mutt firft 
pafs thro’ the Air P Q^R O out of the Water to 
the Orifice L, before it reaches F ; for which 
Reafon the aforefaid fhort or abridg’d Computati- 
on can’t be made true, fince, for this Reafon, F and 
G will not be prefs’d with equal Force upwards 
and downwards, the Finger being upon V, tho’ 
they be equal Parts of the fame Horizontal Plane. 
This will appear clearly to every one that fhall 

com- 
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compute it after the manner of thofe Examples 
mention’d, SeSi. LX, and LXI. 

But this may fufficetogive a fhort experimen- 
tal Example of thefe Laws of Hydroftatics. 

This Experiment may be made with little 
Trouble or Charge, if you put a Curve Glafs 
Tube inan Ounce Viol almoftfull of Water, adapt- 
ed to the Mouth of the Viol, that no Water can 
run out of it .when inverted, or turn’d upfide 
down. 

Sect. LIV, LV, L VI A Hydrofiatical -Paradox 
jhown by two Experiments. 

LVI. Now that thefe many thoufand Parts 
of which Fluids confift, how ignorant foever of 
what they are doing, obferve fo accurately thefe 
Laws of Height, that before they depart from 
them, they produce Effeds incredible to many 
Perfons, will appear from what follows. 

Let (Tab. XXVIII. Fig. 5.) DC be a round 
ftreight Tube, of as great a Length and Breadth 
as you pleafe, in which two other Tubes A C 
and B C do open, or even as many more Tubes 
as the Circumference of the firft Tube D C will 
contain, and thefe alfo may be as large as you will; 
but for the fake of Plainnefs, we will fuppofe 
there to be no more than three, and of equal 
bignefs. 

Then fill all thefe Tubes with Water to an 
equal Height, which upon opening the Cocks 
G, E, F, wiil prefs upon the Bafe C of a Vefi’el of 
Communication C T H fitted to the Cocks and 
Tubes ; and upon removing that Bafe or Bottom 
woul’a run out thro’ C. 

Now according to the foregoing Laws, it is 
obvious to all that underftand Hydroflatics, that, if 
all the Codes G, E, F, be fiiut, and upon open-r 
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ing any one of them, the Water contain'd in 
each of thefe Tubes feverally will prefs on the 
Bottom C with the fame Weight • and chat there- 
fore if the Water in D C only (fuppofing the 
Cock E open, and G and F fhut) prefles on the 
Bottom C with the Weight of ioo Pounds, the 
Water in the Tube A C only (the Cock G being 
open, and E F fhut) will prefs the bottom C with 
the fame Weight of ioo Pounds ; and fo like wife 
will the Water in the Tube BC. 

Now fince the Water in each of thefe Tubes 
does alone, and without the Weight of the other 
two, prefs upon the Bafe C with loo Pounds; 
let one who has never feen thefe Hydro ft atkal Ex- 
periments, nor heard of ’em, ask himfelf with 
what, or how much Weight all the Water in 
the three Tubes adting jointly, and the three 
Cocks being open, will prefs upon the Bafe C ; 
and let him tell us, whether he do not find him- 
felf at firft difpos’d to anfwer (as I have known 
many learned and ingenious Men do) that fince 
the Water in each Angle Tube prefles upon C 
with ioo Pounds, all three of ’em operating to- 
gether, will prefs with thrice the Weight, except- 
ing the little Water at T H F E G, which lies be- 
tween the Cocks and the Bottom C, and always 
remains the fame ; which however, if the Tubes 
be taken long enough, makes no remarkable Dif- 
ference. 

But in cafe we fhould tell him : Firft, That far 
from anfwering rightly, he has quite miftaken the 
Matter ; and thataltho’ the Water in each of thefe 
Tubes does fingly prefs upon the Bottom C with 
the full Weight of ioo Pounds ; yet when all three 
of ’em a < 9 : upon the faid C together, the Prefliire 
is no more than of ioo Pounds, even though the 
Tubes were larger, and more numerous, and con- 
fequently contain’d in them a greater Weight of 

Water; 
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Water; for Inftance, if each Tube like N B F 
were of the Size and Figure of N F R, or any 
other ; provided only that the Water in each of 
the Tubes Ihould continue at the fame Perpen- 
dicular Height DH, or R S, and the Bafe 
which bears the Prelfure, of the fame Extent. 

And Secondly, that the fame happen’d by virtue 
of the aforemention’d Hydroftatieal Law, that 
no Part, as T H, of a Horizontal Plane T S, does 
ever bear a greater Burden than the Weight of 
the Column of Altitude, which has T H for its 
Balls, and I) H or R S for its perpendicular 
Height : He will fee indeed that this is a juft Con- 
fequence of this Law ; but undoubtedly alfo con- 
fefs, that the manner after which the Water mull 
be difpos’din thefe three or more Tubes, fo as not 
to gravitate more with a triple or greater quanti- 
ty of Water, than with one third thereof, is un- 
known to him.- 

The rather, lince he fees that fuch Prelfure is 
perform’d not by a Fluid actually put in Motion* 
but by a quiefcent one. 

LVII. And to the end, that they who read 
this, Ihould not doubt of the Truth of the Expe- 
riment, which, unlefs they were thoroughly vers’d 
in Ifydroficitics, they could hardly avoid, let them, 
pleafe to compare the following Experiments . 
therewith, which are only made to fupport the 
Truth of the former againft thofe who queftion 
it. I find them thus defcrib’d among the Experi- 
ments which I noted fome Years lince on my 
Journal. 

I caus’d a Machine to be made after , the fol- - 
lbwing manner; M N QJt (Tab. XX VIII. Fig. 6.) 
is a Tin Tube having a Cock at K, which can ftop 
and open the Communication between the upper 
and lower Pact of the Tube. From this Tube 
VoL* III. Qoo at 
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at S, there rifes another oblique one T S, grow- 
ing wider and wider to the Top OTP, after the 
manner of a Funnel, having likewife a Cock at 
L, which can open and fhut a Paflage between 
the Fluid that is above and below it ; at the end 
of this tin Tube at Q_R, there is another Glafs 
one Q_R G H ftuck into the former, and both 
clos’d together with Empl. Diachylon. 

Then I took a large Cylindrical Glafs A E F B, 
and fill’d it up to C D with a ftrong Pickle, and 
binding the tin Tube together with the glafs one, 
faft to a tranfverfal Piece of Wood X V ; being 
empty, I let them down into the Pickle to a 
certain Depth. 

Whereupon pouring gently fome Oyl of Turpen- 
tine into the Funnel and Tube (both Cocks being 
open) after that a part of it ran out at GH,and 
produced a Cream of floating Oyl upon the Pickle 
at A B C D, we found that the faid Oyl being 
lighter, and confequently kept up by the Weight 
of the Pickle, at M NO P, for Inftance, or at 
leaf! much above the Superficies of the Pickle, re- 
main’d in that Condition in the faid Funnel and 
Tube. 

Having then flay’d ti=l all was perfe&ly ftill, 
we obferv’d a drop of Oyl hanging below at the 
Bottom of the Glafs Tube G H, which immedi- 
•ately, upon pouring fome little quantity of Oyl 
into the Funnel at O, or the Tube at N, by fuch 
a fmall acceffion of Preffure fell off from G H, and 
emerged in the Pickle. After which (the piece of 
Wood V X being ty ? d very clofe to the Glafs 
Veffel, that it might not ftir) when another Drop 
of Oyl was hanging at G H, we foftly turn’d 
both the Cocks at K and L, and made them faft ; 
and then found that whether one or both of ’em 
were open’d, the Preffure was not fo much alter’d, 
as to caufe this fufpended Drop of Oyl to fall off. 
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tho’ we had feen before, that it always fo hap- 
pend by the addition of a fmall Weight, which 
was not to be compar’d to that of the Oylin the 
Funnel. 

From whence (not- to recapitulate all the Con- 
fequences deducible from the many Hydroftatical 
Laws which w.e have before laid down and pro- 
ved) it appear’d that the Prelfure of the Oyl in 
the Tube N H, was neither increas’d nor dimi- 
nilh’d ; whether it was that the Prelfure of all the , 
Oyl which was in the Funnel S P O, a&ed and 
prelfed downwards, of whether it was hinder’d 
from doing fo by the Cock L. 

LVIII. For the fame Purpofe we joynM a 
Curve Tin Tube D E F, to the preceding Inftru- 
ment BCD, and flicking into it a Glafs Tube 
F A, clos’d ’em together as before at D and F. 
Then the Cocks being open, we pour’d eommonWa- 
ter into the Funnel C, till it rofe to the fame Height 
A B C in the faid Funnel, and both the Tubes 
A and B : And moreover having open’d and fhut 
each of the Cocks K and L, and afterwards both 
together, we could not obferve the leaft finking 
or riling at A ; fo that it alfo appear’d from hence, 
that the Prelfure of the Water in the Tube B D, 
whereby the Water in E F was fuftain’d at the 
Height A, and did neither increafe nor diminilh^ 
but continued entirely unalterable, whether the 
Water in the Funnel gravitated on it downwards 
or not. 

From both which Experiments, what is faid 
above in Sell. XLIV, feems to be fufficiently 
confirm’d, as ftrange as it may otherwife appear 
to any one at the firft Sight, altho’ it be obvious 
enough to fuch as underfland Hydroftatics; 
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Sect. L VII and L VIII. Another Hydroftatical 
Paradox confirm’d a j'o by an Experiment. 

LIX. Another Inftance concerning which, even 
the greateft Mathematicians freely own their Ig- 
norance (or atleaft their Uncertainty) as far as re- 
lates to the Manner of the Water’s working : We 
will here offer, not according to the little Mea- 
fure of the Inftruments wherewith we perform’d 
it, but as in the former, fo as to render it more 
Intelligible, and to make a greater Imprelfion. 

Let A B L M (Tab. XXIX. Fig. i.) be a Veflel 
reprelented here in its Profil or Sedtion ; and for 
the fake of Perfpicuity flippos’d exadtly Square, 
and the Dimenfions of its Length and Breadth to 
be 12 Foot : This Veffel muft likewife be fuppo- 
fed to be fhnt clofe with a flat Horizontal Cover- 
ing A B, of the fame Breadth, having at V R 
a lefler fquare Orifice, in Length and Breadth 
2 Inches, or * of a Foot, from whence there rifes 
a fquare perpendicular Tube R Q_S V, of the 
fame Breadth and Widenefs with the little Hole 
V R, but its Height Q,R of 36 Foot; let the 
Height of the Veflel W A be eight Inches or } 
of a Foot. 

Below, at W Z, the Ciflern A B W Z is quite 
open, but there is a loofe wooden Bottom Frame 
lying upon the Brim of the Ciflern M N, L O, 
tolerably ftrong and inflexible, and fo placed, that 
when the Water is at any height, nothing can 
pafs between the Frame and the faid Bot- 
tom. We had put under a much fmaller Bottom, 
which we had ufed for this Purpofe, a thick wet 
Piece of Leather, which lay upon the Points of 
the upwards-bent Tin Brim OandN, and which 
by the Gravitation of the Water upon the woo- 
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den Brim being prefs’d downwards, kept the 
Water intirelyin the Cittern. 

There was betides a Ring fatten’d at E in this 
Bottom, from which a String patting thro’ the 
fquare Tube, was ry’d above at F, to one end of 
the Baltance HGF; fo that by drawing the faid 
String F E upwards, the faid Bottom W Z could 
be rais’d up at the fame time. 

Then pouring Water into the Cittern ABZW, 
up to the Brim A B, it is plain that the Length 
and Breadth of the faid Cittern being 12 Foot, 
the Area thereof will contain 144 Foot, 
which being multiply’d by the Height A Bor f of 
a Foot, or 8 Inches, the folid Contents of this 
Cittern, or of the Water in it, will give 96 Cubi- 
cal Feet, weighing (if. you allow 63 Pounds to a 
Cubical Foot of Water) <5048 Pounds. 

Wherefore theWeight I, equal to fo many Pounds, 
being put into^ the Scales fufpended at H, the fame 
(if you except the Weight of the Bottom W Z, 
and the Friftion betides) will equiponderate the 
Water: in the Cittern A B W Z ; and if it were 
but little more augmented, it would be able to 
raife the Bottom W Z with all its Water AB, tho’ 
neither the Cover or Lid A B, nor the Tube 
R Q_ S V, were over the fame. And this whole 
Matter is obvious to every Body. 

But if we proceed farther, and do alfo fill the 
faid Tube with Water, which Tube being 2 In- 
ches or i of a Foot Wide, afid 3 6 Feet in Length, 
it will exaftly contain a cubical Foot, or 63 
Pounds of Water, according to the foregoing 
Suppofition. 

This being done, fince the loofe Bottom W Z 
may be here confider’d as a Scale fufpended to the 
Ballance F H at E, upon which the Water in the 
Cifiern A Z, and in the Tube Q^R, weighs a- 
gainit the Weight put into the other Scale fufpen- 
O 0 o 3 ded 
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ded at H j let any one that has not nicely obferv’d 
thefe Singularities in Hydroftatics, or been Con- 
verfant in thefe Matters, I fay, let fuch a Man 
retire, and ferioufly Refied. with himfelf, that, 
forafmuch as the Weight I is in Equilibria with 
the Water in the Cittern A B W Z (exclufive of the 
Cover A B, and the Tube R Q) •, and fince the 
whole Tube Q^R does alone contain a cubical 
Foot, or 63 Pounds, of Water ; whether he might 
not fafely enough conclude, that the Weight I be- 
ing augmented by another Weight W, weighing 
cpnfiderably more than the faid cubical Foot of Wa- 
ter for Inftance, by adding 100, yea even iooq 
Pounds thereto, the ioofe Bottom W Z, dr the 
other Scale with the Water upon it, might be very 
eafily railed up ; the rather, fince the fame is 
found to hold true in all folid Bodies, and even in 
Water itfelf, if turn’d into Ice, provided it were 
not frozen to the Sides of the Cittern or Tube ; 
as is affirm’d by Monfieur Varignm , in the AB. 
Lipf. 169%. p. 3 dj. 

But he that has read and Confider’d the 
abbve-fliown Laws of Hydroftatics, will fee (SeB, 
XXXVIII.) that in the HorizontarWater-Plane 
A B> juft below the Cover of the Cittern A B, 
the Plane V R is prefs’d by a cubical Foot of Wa- 
ter, or 63 Pounds ; for which Reafon every equal 
Part R e, ef, and V m, mn, of the faid Hori- 
zontal Plane, according to the faid Law, (SeB. 
XXXVIII.) the Water being quiefcentin the 
Tube and Cittern) will be prefs’d downwards 
equally in all its Parts ; fo that therefore this 
one Foot of Water, or 63 Pounds, in the Tube 
Q R, does equally gravitate on the Ioofe Bot- 
tom W Z, as all that quantity o.f Water that 
would enter into the Cavity A B T P, in cafe the 
Cittern A W Z B were a perpendicular fquare 
' “ ' ' ■ ' ' Vcffel 
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Velfel of 36 Foot in Depth or Height, and iz 
Foot in Length and Breadth. 

Now we may difcover the Weight which this 
Water would amount to, by multiplying firft the 
Breadth and Length of the Ciftern, or 1 2 Foot, 
by each other, whereby the Area or Bafe will 
contain iqq-fquare Feet. This being again mul- 
tiply’d by the Height Q R or 36 Feet, makes 
the folid Contents of the Velfel A BTP, 5184 
cubical Feet ,• each of which being again fup- 
pos’d 63 Pounds, the whole Mafs of Water 
will weigh 326592 Pounds : With which Weight 
the loofe Bottom W Z is burden’d and prefs’d 
downwards by the little Water in the Tube 

QR- 

Wherefore far from railing the Bottom W Z 
by adding another Weight W (of 100 or 1000 
Pounds either) to the Weight I in the Scale hang- 
ing at H, there wou’d be requir’d a Weight of 
above 3 2 6000 Pounds, only to equiponderate, or 
rather to put in Motion the 63 Pounds ofWa- 
ter thusdifpos’d in the Tube QR. 

And let no Body doubt of the Truth of what 
has been advanced, provided the Ciftern be every 
where ftrong enough to withftand this terrible 
Prelfure. The Matter is well known to all the 
Moderns skill’d in Hydroftatics , and has been Ex- 
perimentally prov’d by many, as well as by us in 
fmaller Veflels. 

LX. We don’t only difcover thefe Wonders in 
the Prelfure downwards of Fluids, but we Expe- 
rience them too in the Prelfure upwards thereof, 
according to the fame Laws ; for fince V R is 
prefs’d downwards by 63 Pounds when the Tube 
Q R is full, according to SeB. XXXVIII, 
every equal Part ef, &c. in the fame Horizontal 
Plane A B will be prefs’d upwards with as 
much Weight, and confequently the whole fquare 
O o o 4 Cover 
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Cover A B, will be rais’d up with the Force of 
326500 Pounds, including the Orifice V R, and 
that which prelfes on it. 

We have a remarkable Example of the latter in 
Mr. Mariottes Mouv. des. Eaux. p. 106. He took a , 
Tub A B CD, Tab . XXIX. Fig. 2. both Bottoms 
whereof AMD were bent inwards, and ma- 
king a Hole in one at E, he placed in it the Tube 
E F of t Inchin Breadth, and 14 or 15 in Length, 
fo that no Ai'r could pafs hetween the Tube and 
Hole; then filling the Tub with Water, he fet 
two Weights of 800 Pounds P Q_upon it. After 
that he alfo fill’d the Tube with Water, and found 
that this lafl fmall Quantity of Water did not 
only lift up the Lid or Bottom of the Tub to ? 
gether with the faid Weights, but likewife bent 
the faid Lid outwards ; all which appear’d by a 
little Piece of Wood I L which was fet fora Mark, 
and which almoft touch’d the Tub? at H ; the 
faid Mark at H being rais’d above I L by the faid 
PrelTure upwards. 

The End of the Experimental Demonftrati? 
ons, &c. 

Sect. LIX. Convictions from the furprifing Force 
of Water. 

I Leave now an Atheift to confider, whether 
this Law ot PrelTure according to the Depth, and 
therein the dreadful Force of fo fmall a quantity 
of Water, ought npt tp be look’d upon as Won- 
derful; and unlefs Experience had prov’d the Cer- * 
tainty of it, whether he cpuld have thought it 
credible, and whether he would not have rejedc- 
ed the Principles from whence it is deduced ; and 
chat he may fee what the greateft Mathematici- 
ans think thereof, let him confult the AEl. Lipf. 
I6p2.p. 365, and he will find that M. Varignon, 

whom 
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whom the whole World aliows to be fo great a 
Mechanic, gives it the Name of a famous Para- 
dox ; of the Truth of which he fays, the modern 
Mathematicians are fufficiently convinced; but 
that they differ about the Manner according to 
which the fame is produc’d by Fluids ; and Mr Ma- 
caUs it a furprifmg EffeEl of the Equilibrium. 
Mr. Whifton PraleSl. Phyf. Math. p. 247 f ays of 
this Law (of which all thefe Wonders are plain 
Confequences) that it is a well-known Rule in 
Hydrofiatics, but which has hardly yet been pro- 
ved either Naturally or Mathematically con- 
cerning which he gives us his Opinions in Liquids 
really moved, but not in fuch as are ftagnatin<* • 
fo that all the appearing Wonders are not yet com- 
pleatly folved thereby. J 

At leaft it now feems, that no Atheift can come 
fo far without charging himfelf with Folly, as to 
imagine that he is capable of provinn that the 
Works of Nature muft be caufed or produced bv 
a blind Neceffity, which he is forc’d to own he 
does not well underftand ; and which far from 
appearing to him as neceflary, he muft look upon 
as impoffible, or abfolutely incredible, were it not 
that he was convinced thereof by Experience 
And whether he can afcribe all thefeWonders (that 
are produced with fo much Conftancy and Regu- 
larity, that they plainly adapt themfelves to all 
the Confequences that can be deduced bv the 
Mathematicians from preceding Laws) to meer 
Chance, I leave to him foconfider. 


S E C T, 
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Sect. LX. ConviElions upon another Foundation. 

I Mu st add this in General hereto ; thattho’ 
many have endeavour’d to deduce both from the 
Laws of Mechanics, and particularly from the 
following : That in order to raife a Weight of a 
hundred Pound as high as one Foot, the fame 
Force is requifite, as to raife one Pound the 
the Height of a hundred Foot, at the fame time ; 
concerning which Mariotte and other Mathemati- 
cians may be confulted ; yet no Body has been 
able without Difficulty, to explain the Manner 
after which the Fluid Matters, even in reft, adapt 
themfelves to obey thefe Laws to produce fuch 
Wonders ; and Mr. De la Hire (fee his Mechani- 
que Prop. 106. p. 331) and Mr. Varignon have very 
ingenioufly invented a new kind of Levers, the 
Effects of which are fo very analogous to the 
Powers of the Fluids, that being ftiut up into a 
Jqaare Box or Cheft, and put in order, gravitated 
or prefs’d againft its Cover, Bottom, and Sides, 
after the fame manner, as if the faid Box were 
fill’d with Water but how great an Analogy fo- 
ever may be proved from hence with Fluid Mat- 
ters, neither thofe Gentlemen, nor any Body elfe, 
can eafily be perfwaded that Water, Oyl, or any 
other Liquids, owe their aforemention’d Motions 
to the like Machine. 

Sect. LXI. Without the Laws of Fluids, all 'Things 
•would foon be in the utmoft Confupon, 

I n order to be convinced of that which hap- 
pens in the World by this Law of Prejfure accor- 
ding to the Depth, let the Philofopher whodedu- 
duces every Thing from mere Chance, or a natu- 
ral Neceffity, attend to the following Matters 

which 
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which he may have already found to be true from 
the Premifes, or if he be an experienced Mathe- 
matician, has been already afliired of it by his 
own Study and Experience. - 

Certainly he will not be able to concradift this, 
namely, that all the Chambers of Hobfes, from 
the meaneft Cottages, to the Royal Palaces, 
would be nothing elfe but fatal Caverns and a heap 
of Rubbilh to all that dwell it them, in cafe the 
Air fhould exert its Gravitation and Preflure, not 
like a fluid Matter, but like a Heap of fmail fo- 
lid Bodies, and confequently that there were no 
other than a perpendicular Preflure, without any 
Confideration or Effect of the Law «/' Prejfure ac- 
cording to the Depth ; whereby all the like Parts 
in the fame Horizontal Plane are prefled alike, 
whether the perpendicular Column of Air be great 
or fmail, quite otherwife than what happens in 
accumulated folid Bodies. Let it be then confi- 
der’d, what Confufion and Mifery would be here- 
by occafion’d to all Creatures that want a Shelter 
againft the Inclemency of the Air, fuch as Cold, 
Wind, Rain, &c> 

To represent this yet more plainly, let it be 
fuppofed that fome Body is fitting in a Chamber 
W (Tab. XXIX. Fig. 3.) and is cover’d with a 
Ceiling thereof ABC, the Height of which from 
his Mouth by which he breathes, is as MO; 
and the Height of the external Column of Air 
which has a Communication with that in the 
Chamber, is as Q_S. If now there were no 
greater preflure of the Air at LM, than from 
that Column thereof which is here reprefented by 
LNOM, (as it would happen if the Air gra- 
vitated like folid Matters) the Preflure thereof 
would be very fmail, and confequently the Ela- 
sticity, as fpon as the Ai? fhoulcl bq rarified by 
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the removal of the Preflure to which it is ufed to 
accommodate itfelf. 

For fince the Mercury in the Barometer T, is 
ufually rais’d to 28, 29, 30, or 31 inches, by the 
external Air P Q_S R, which Mercury is four- 
teen times heavier than Water ; if we fuppofe the 
Height of the Mercury to be 30 Inches, there 
will be required fourteen times 30, that is, 420 
Inches of Water to balance the Air j and fince 
Water is commonly found to be 800, 900, or 1000 
times heavier than Air (fuppofing thislaft Sum to 
be trueft) the Air being comprefl'ed in the fame 
manner as it ufually is with us, the Height of it 
will be iqoo times 420, or 420,000 Inches (for 
we take no notice here of that greater. Height 
which it may have upwards, becaufe of the lefler 
Weight it bears, and confequently is more ex- 
panded) and then we muft fuppofe Q_S to repre- 
sent the aforefaid Height. 

For Conveniency fake, let us now fuppofe N O 
ro be the Height of 14 Foot, that is 168 Inches ; 
accordingly the Depth of the Chamber A D or 
B K muft be computed at the rate of 18 or 19 
Foot atleaft, which ishigher than common Cham- 
bers are ufed to be ; and the Preflure of the Air at 
L M, which is the Weight of the aforefaid Co- 
lumn of Air L M O N of 14 Foot or i<58 Inches, 
Is to the Preflure of the external Air PQs 
As the Column LMO N, Is to the Column 
P QR S; or As i<58 To 420,000 Inches, or juft 
As 1 To 2500. 

Confequently the Preflure at L M within the 
Chamber, is only as Part of that which hap- 
pens at P Q by the Air out of the Chamber. Now 
this laft raifes the Mercury in a Barometer up to 
30 Inches, according to' which the Air in the 
Chamber at L M, would only raife the faid Mer-: 

cury 
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curyup to — or fcarce l~ } Part of an Inch, or 
about j of a Line which is fi of an Inch. 

This being fuppofed, every one that ever faw 
a living Creature put under the Receiver of an 
Air-Pump, near which a Barometer was likewife 
placed, has been convinced with the utmoft cer- 
tainty, that long before the Mercury fubfided 
down to | of a Line, that Creature would fall 
into Convulfions, and for the moil part expire 
too. 

So that from hence, and other Experiments made 
by the Air-Pump (one of which, we have quoted 
above in the XVIItA Contemplation from Mr. Otho 
Gueric, which had almoft coil a Man his Life) it 
is plain enough, that if the Air in the Chamber 
at LM, bears no greater Preflure than that which 
happens to it from the Height of the CielingON, 
all the Creatures that live either upon the Earth, 
or in the Air, would immediately die in the faid 
Chamber. And that all Chambers and Houfes 
would therefore be ufelefs, were it not alone that 
this great Inconvenience is prevented by theafore- 
faid Law of Prejfure , every way according to the 
Depth of the Fluid, to which all fluid Matters 
obey, and by which the Preflure in the fame Ho- 
rizontal Plane P M is equally ftrong upon the 
like Parts P Q and L M, whether within or with- 
out the Room. 

For the fame Reafon it would not be poflible 
that a Ship could go under a Bridge without oc- 
cafioning a fudden Death to all that were therein. 
No Fifh could even fwim under a Bridge without 
being in danger of lofing its Life, becaufe the 
Air that is under a Bridge, would gravitate much 
lefs upon the Water ; juft as it happens to fuch 
Fifh that are put into the Air-Pump, when the 
Air is beginning to be exhaufted from thence, 
when the Rarefaction of the Air, and the Dimi- 
nution 
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tuition of its Preffure upon the Water fir ft puts 
them into Convulfions, and foon after kills them ; 
that the fame does not fikewife happen under eve- 
ry Bridge, is alone owing to the Laws of Hydro- 
ftatics. 

To this may be added, that the Air at L M in 
a Chamber undergoing fo fmalla Preffure, that it 
can hardly keep up the Mercury in the Barometer 
to 4 of a Line, wou’d become fo thin, as to be; 
uncapable of conveying Sounds to their Ears, of 
which we have already given Inftances in the 
XVII Contemplation ; fo that tho’ one fhould be 
able to live in fuch an Air* yet no Man could 
fpeak to another therein : Not to mention that 
Fire will not burn in fuch a thin Air, nor Smoak 
afcend ; that none of the Particles which are the 
Objed of Smelling, could pafs from any Bodies 
to us, befides many other Things which wou’d be 
occafion’d by the Thinnefs of the Air. 

If againft this it fhould be objected, that al- 
tho’ the Air in the Chamber undergoes fo little 
Preffure and Expanfion, yet the more compreffed 
Air would run thither from P Q_R S ; as Water 
it felf would do, tho’ there is little or no Elafti- 
city in it, if it were in the place of the Air. To 
which we anfwer, that this Objedion has no 
other Foundation but the very Adion of Gravi- 
ty, and the Law of Preffure, &c. which is only pe- 
culiar to . Fluids, which in this Cafe we do not 
fuppofe to obtain, fince we only endeavour to 
fhew what would happen if the Particles of Air 
operated by their Gravity, not like Fluid, but 
other folid Bodies. 

To Illuftrate this Matter, let Tab. XXIX. 
Fig. 4 . be a high Sand-bank (only confiding o( 
folid Bodies for that Reafon) and of the Figure 
represented here byABCDMHN; 5 tis plain 
then, that the Body G is prefled with the Sand 

ftbdvg 
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above it at E F C D, and if you will, with that 
on the fide of it at Q_R ; but if there be in the 
fame Horizontal Plane B H, another Body equal- 
ly as big as K, which is no more than a Hands 
breadth L S below the Sand, every one knows, 
that this K bears a fmall Preflure, and much lefs 
than the Body G, tho’ all the Sand were contain- 
ed in a Veflel equal to the whole Circumference of 
the aforefaid Bank ; and therefore that a Man that 
were at G under this heavy Sand-Bank, would not 
be able to ftirfrom thence, whereas if he were at 
K, he could raife himfelf with little Trouble. 

But now if inftead of this Sand there were 
a Veflel of liquid Matter in the very faid Form, 
the Body K would be prefled with equal Gravity 
as G, in Confequence of the Law of Prejfure. 
From whence it is manifeft, that if we rightly 
diftinguilh the Aftion of Solid from that of 
Fluid Bodies, this Objeftion will fall itfelf. 

Sect. LXII. Convi&ions from the foregoing Obfer- 
vations. 

A t leaft, without infilling upon any farther 
Particulars, it will be unqueftionable to fuch as 
are verfed in the modern Natural Experiments, 
that without the Operation of this Law of Pref - 
fare, &c. in fluid Matters, Men would be entire- 
ly deprived of the ufe of their Houfes, and great- 
eft Conveniences. 

And this being fo, what Reward would not 
a Man have deferved that had invented a Me- 
thod to hinder the fame, or that could have pre- 
fcribed fuch a Law to fluid Bodies ? Would not 
every one, even an Atheift himfelf, think he was 
very much wronged, fuppofing he had only pre- 
vented all thefe Inconveniences after a much more 
imperfect manner, if inftead of returning himthe 

Thanks 
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Thanks that were fo juftly due to him. People 
Ihould look upon him as an ignorant or foo.ifti 
Fellow. 

I 1 

Sect. LXIII. Even Lead it felf will float upon the 
Water, by the Prejfure thereof upwards. 

But if we now turn our Eyes towards that 
wonderful Action of the Law of Prejfure, &c. ( 

namely, the Prejfure of Fluids upwards ; there will 
here likewife be vifibly manifefted the Glory, 
Power, and Goodnefs of the fupream Dire&Or. 

Now that all Liquids which have others on the 
fide of them, do exert a real Force which prefles 
upwards, has been ftiewn before, and may ap- 
pear likewife from the Experiment of Mr. Boyle, 
which we (hall reprefent here below, after a cheap 
andeafie manner. 

Could any Body who is unexperiencd in Hy- 
droftatics eafily believe that a piece of Lead, 
which is fo much heavier than a like quantity 
of Water, fliould only by the Preflure thereof up- 
wards, without being fupported by any other 
Matter, be kept floating and hinder’d from fubfi- 
ding ? And yet we fee this happen, when there 
is no Water above the Lead, which by its Fref- 
fure might fink it down, and when the lateral 
Water is 1 3 or 14 times deeper than the thicknefs 
of the Lead. 

They who defire to make an eafie Experiment 
thereof, may take a Tin Tube dabf, (Tab. XXVI. 
pig, 1 ) the lower Orifice of which, a b, is fmooth 
and even ; then taking a round piece of Lead 
ab m n, the thicknefs of which is about i or ^ of 
an Inch, and its Breadth ab fuch, as being laid 
upon the Mouth of the faid Tin Tube a b, may 
flop the fame; let there be likewife a little Hook 

e, fixed 
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c, fixed as near as poflible in the middle of the 
Lead, and a String e k tied to it. Then covering 
the Lead a b with a little piece of Leather, or a 
wet Bladder with a Hole in the middle of it, to 
the end that the Hook and String may pafs 
through, you muft draw therewith the' faid Lead 
ABNM pretty tight againft the Mouth a b of 
the Tin Tube a b df ; then holding them thus to- 
gether, let them down fuddenly into the Water to 
the Depth d m (which is about thirteen or four- 
teen times as much as the Thicknefs of the Lead 
am) in a large Veil'd NTCO, in which the 
Water is at the Height of N O; you will then 
find that the little String e k, and confequently the 
piece of Lead a b nm being free, will riot fink 
down at that place, but will be fupported by 
the Force of the Water preflirig upwards, and 
perfectly fwim, according to the Experiments we 
have frequently made thereof. 

Now that this happened only by the Preilure 
upwards, appears from hence. That if the Lead 
were not let down lower in the Water than about 
ten or eleven times its own Thicknefs, it would 
prefently, upon loofing the little. String e k, fub- 
fide ; but being placed much deeper under the 
Water, we found, that both the Tube and the 
String itfelf being loofened, the Lead did not only 
not fubfide, but even the whole Apparatus was lift- 
ed upwards, rifing and finking like a piece of 
Wood. 

The reafon whereof is clear enough, as well 
from what has been faid before, as from the Law 
of Prejfure, &c. for fince the Lead is about twelve 
times as heavy as the like Quantity of Water when 
it is brought to be thirteen times deeper than its 
own Thicknefs a m below the Water N O, and 
the Tube being held fail and ftill by the Hand, as 
the Lead is by the String, it is plain that the pare 
Vo l. III. Ppp 
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g b of the horizontal Plane is ptefled down by the 
perpendicular Column p q h g; now this Column 
being thirteen times as high at p g as the Lead a m 
is thick, the Water m «, which is under the Lead, 
will prefs with the fame Force upwards ; and 
fince the Lead is only able to prefs upon the 
faid Water m n with no more than twelve of the 
thirteen parts, (it being but twelve times as hea- 
vy as a like Quantity of Water) it is plain enough 
that the faid Water is prefled upwards with thir- 
teen, and downwards with but twelve parts ; fo 
that the inferiour Prefl'ure of the Water being 
greater than the fuperiour of the Lead, the faid 
Lead muft emerge, and cannot fubfide. From the 
faid Principles it may be proved, why Lead, be- 
ing let down into the Water but nine or ten times 
as deep as itfelf is thick, does on the contrary im- 
mediately fubfide, which is likewife always veri- 
fy ’d by the aforementioned Experiment. 

Of the aftonifhing Force wherewith this Pref- 
fure of Fluids upwards and downwards is brought 
to pafs, it will not be neceflary to fpeak now, af- 
ter what has been faid above in the XIXth Con- 
templatim. 

And from this Experiment, and from what has 
been Ihewed before about the finking of Wood, 
we may plainly enough conclude, that a piece of 
Wood, and much more the fmalleft Ship, would 
fink down like a Stone to the bottom, if it were 
not kept floating by the Prefliire of the Water up- 
wards. 

Sect. LXI V. ConviSlions from hence. 

Can now an unhappy Atheift fancy to himfelf, 
that this Force of the Water, whereby a Ship is 
caufed to float and fail upon the Sea (for want of 
which the World would be deprived of the 

greatell 
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greateft part of its Happinefs) is produced by 
Chance ? 

Shall we judge thofe to be wife and ingenious, 
and to have obiiged the World, who have brought 
Ships and all their Tackling to that Perfedion in 
which we now fee them ? And can it be thought, 
that the caufing the fame to move round the 
whole Globe of the Earth, in a manner not to be 
comprehended by the greateft Mathematicians, 
and the making it to ride upon the back of a 
matter fluid, unstable, and yielding to the fmalleft 
Impreffion, could ever be brought to pafs, but by 
a Being infinitely more Wife and Good ? 

And tho’ the perpendicular, or downward Pref- 
fure feems in fome manner to refult from the 
Weight of Fluids ; yet could ever any body have 
fufpeded to have found therein this Law of the 
upward Preflure of Fluid Matters, had not the 
fame been demonftrated vifibly and experimental- 
ly? Is there not then a wife Difpofition requir’d 
here, and a directive Power extending itfelf to the 
fmalleft Particles in fluid Bodies, which ballan- 
cing them only by two equal Powers adding againft 
each other after a moft furprifing and unconcei- 
vable manner, even when they appear to us 
in an impotent Reft, and feem to be per- 
1 fedtly void of Aftion and Motion, compells them 
to ftand ftill ? What can one fee in the Water 
called the T before Amflerdam, when it is not 
moved by any Wind, but has a Superficies as 
fmooth as Glafs, that can be compared with fo 
unconceivable and violent a Force, by which 
whole Fleets laden with Cannon and other heavy 
Burdens, are hindered merely by this Prelfure up- 
wards from finking down a Hair’s Breadth. And 
can any one refledt upon what has been faid, and 
; upon fuch an infinite number of Millions of Milli- 
0115 of Particles of Water, all compelled to obey 
P p p 2 this 


994 Religious Philofopher. 

this Law, without difcovering therein a Wifdom 
and Power that far exceeds all human Underftand- 
ing ? In which fo vifibly appear the great Deligns 
of God in making the Seas and other Waters ca- 
pable of bearing fuch mighty Burthens, at the 
fame time that they are compofed of a matter 
that may be feparated and exhaled by the fmall- j 
eft Force of the Sun, or any other Warmth, and 
drawn up into the Air, and turned into Clouds 
and Vapours. 

Sect. LXV. Lateral Preffure, and the Benefit thereof. 

N ow as the Wonders of the Preffure of Fluids 
upwards and downwards, are calculated. to ren- 
der Mankind happy, fo likewife may this fame 
Law of Prejfure according to Depth (by which the 
lateral Prefture is alfo regulated) ferve for a great 
Proof particularly, that without the fame the Sea 
would be unnavigable for Ships, and the Earth 
in a great meafure uninhabitable, fo that many 
well-peopled Countries would have nothing to 
expedt but the utmoft Deftrudtion. Let it be fup- 
pofed for Inftance (Dab. XXIX. Fig. 5.) that the 
Sea B C D E ftands at the Height B C againft 
the Dyke ACMN; and firft that the Water be- I 
ing moved by no Winds, there lies a Ship ftill at 
I F K, and at the fmall diftance B H from the 
Dyke : Now ’tis plain, that if Fluids were go- 
verned by no other Laws than folid Bodies, the 
little Water at AHF being much lefs in Quantity, 
and therefore in Force and Gravity, the Ship 
would be thruft by the greater Quantity of Sea- 
Water E G F, towards the Dyke A B ; according 
to which manner it would not be able to lie ftill 
in any part of the whole Sea, without being pref- 
fed by the heavieft and greateft Quantity of Wa- 
ter towards the fide of the fmalleft and lighteft. 

We 
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We don’t take any notice here of the Obliquity of 
fuch Prefliires. 

Nov/ what Inconveniencies would occur from 
the failing upon the Sea and other Waters, if the 
fame fliould exert their Prelfure not according to 
the fimple Laws of Depth, but like folid Bodies, 
according to their Quantity and Surface alfo ? 

But that which we now have chiefly in view is, 
what Dykes at A C M N would Men be obliged 
to make, if they were to be oppofed againft the 
lateral Preflure of the whole Sea C D E B, if the 
Force thereof were only regulated according to 
the Surface and Quantity of the Water that pref- 
fed upon the Dyke, as it happens in folid Bodies, 
had it not pleafed the Direftor of all things to 
fubjeft the Force of this lateral Preflure fo ftriftly 
to the Angle Height or Depth of the Water, and 
not to its Breadth and Quantity ; infomuch that 
altho’ the whole Sea fliould prefs againft one Dyke 
at B C, the faid Dyke would bear no greater Bur- 
then than the Preflure of that little Water which 
(fuppofing C L to be equal to B C) could only be 
contained in the Space BCL, according to what 
we have already {hewn above ? 

Sect. LXVI. Conviclions from the fame. 

Now can any one fee exerted fuch a Law of 
fo many Millions of fuch , exceeding fmall Particles 
of which the raging Ocean is compofed, and 
which have not the leaft Knowledge of what they 
are doing, and yet aft with fo much Nicenefs at 
all Times, and upon all Qccafions ; and cannot he 
therein difcover an over-ruling Wifdom and Pow- 
er ? The rather, fince this Law is the only Means 
by which fuch a dreadful Colleftion of Waters is 
hindered from overflowing the dry Land, whilft 
the Dykes refill their whole Force, fo that neither 

P p p 3 Men 
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Men nor Bealls are overwhelm’d in the lower 
Grounds ; of all which one cannot think without 
Emotion and Horrour, when one reflefts upon the 
Weaknefs of the faid Dykes, with refpedt to the 
unconceivable Weight and Quantity of the Water 
that prefl'es againft them. 

If now any living Man had found out the Secret 
of obliging the whole Sea to fubmit itfelf to fuch 
Laws, that how vaft foever it was, but a very 
fmall part of it fhou'.d prefs upon the Dykes, 
would not an Atheift Hand aftonifh’d at his Wif- 
dom ? And if he had invented a Method, where- 
by not only all Waters, but likewife the whole 
Ocean of Air furrounding theGlobe of the Earth, 
and all other fluid matters, even to the fmalleft 
Particle of them, could be bound and fubje&ed 
thereto ; would not an Atheift be again obliged 
to confefs the unconceivable Extent of his Power? 



CONTEMPLATION XXVII. 

Of fame Chymical Laws of 'Nature. 


Sect. I. Tranjition to other Laws. 

A FTER having contemplated thofe Laws 
which have long been, and particularly of 
later Years are become the Objedts of Mathema- 
ticians, let us now pafs on to another kind of 
Laws of Nature, which do not feem to be execu- 
ted fo much by plain Pefculflons or Strikings, as 
many of the firft, but according to other Rules 
(we fay feem } becaufe we acknowledge ourfelves 

ignorant 
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ignorant of the manner thereof) by which Things 
being placed at a certain diftance from each other, 
are attraSled (or at leaft do move) towards one 
another, without any vifible difcovery of Percuffion 
or Striking of other Parts there prefent ; or elfe 
fuch, as being placed in certain Circumftances by 
or near other Bodies, are driven away or feparated 
from one another, to which Aftions the Learned 
have annext the Terms of AttraBion and Repuljion ; 
to which Laws the Great Director has bound 
thofe Bodies that obey the fame, after a manner 
hitherto more wonderful than intelligible ; and as 
the Naturalifts have difcovered the former Laws 
by Experiments, fo the Chymifts in a great mea- 
fure have found out thefe, which likewife have 
lately become the Objeds of Mathematical Con- 
templations. 

Sect. II. Experiments Jhewing the Operation oj 
Acids and Alcalies. 

The great Phenomenon of Nature, and which 
has given a handle to many Difputes and Argu- 
mentations of Chymifts and other Philofophers, 
is the famous Efteds produced by Acids and Alca~ 
lies. By this laft is underftood every thing that 
ferments or boils up when mingled with foure Bo- 
dies, and afterwards is intimately united to the 
fame. Thofe who have never feen the Adion re- 
fulting from the Mixture of Acids and Alcalies, 
would be wonderfully fupprifed thereat ; and they 
may eafily make the Experiment, by putting in a 
little beaten Crabs-Eyes, which is the Alcali, in- 
to Vinegar, which is the Acid, and they will pre- 
fently fee the Effeds thereof. 

But the Motion will be much more violent, if 
one mixes the Filings of Iron with the Acid Spirit 

Ppp 4 of 
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of Salt-Peter ox Aquafortis, and attended even with 
a great Heat. 

To {hew this Eftervefcence in Liquids, we may 
take Spirit of Sal Armoniac mixed with melted 
Tot-AJh, or Salt of 'Tartar , in Water, and mix it 
with the Acid Spirit of Salt, Salt-Petre , or Vitriol, 
and we {hall prefently difcover . a ftrong Efferve- 
fcence between them. 

Sect. III. The aforefaid Salts are changed and united 
by Efferi/efcences. 

Now how many Effects refult from thefe Effer- 
vefcences, has been often {hewn experimentally by 
the Chymifts, 

It is a common Confequence, that after thefe 
Motions both the Acids and Alcalies lofe their 
former Properties, or at lead do frequently feem 
to lofe them, fuch as their Tafte and Sharpnefs, 
and being clofely united to each other, do there- 
by produce a third Conftitution entirely different 
from each of the former, fuch as what the Chy- ' 
mills call a Sal Salfum, Enixum, Muriaticum, Neu- 
trum or Mixtum, or as we call them in our Lan- 
guage, a fatiated, a Pickle-Salt, or a mingled Salt, 
all proceeding from a Mixture of Alcaline Salts, 
as Pot-AJJ), or Volatile Salts with an Acid. 

S-e c t. IV. Experiments , /hewing that Acids and 

Alcalies precipitate, or are feparatedjrom each other . 

Besides this, when fome of the faid Alcalies and 
Acids already united with each other, and, as they 
term it, are fo far fatiated, that they will not a<5t any 
longer upon others of the fame Kind, and adhere fo 
clofely to the former, that it would be very trou- 
blefome to feparate them again without the Addi- 
tion of other Matter, and in fome Cafes even im- : 

poflible ! 
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poffible to do it at all ; Tryals of the Operations 
of thefe Salts upon one another have taught In- 
quirers, that there are likewife among thofe Laws 
obferved by the Acid and Alcaline Salts, fome 
whereby this ftribt and clofe Union may be very 
eafily, and yet as it were miraculouily diflolved, 
and each of them feparated from the other in fuch 
a manner, as if one of them thruft t’other Way, or 
at leaft quitted its hold, without any external 
Caufe that we have as yet been able to difcover. 

Thus we find, that one Acid feems ftronger 
than another, and that how ftriftly foever fome 
Acids are joined with Alcalies, one need, do no 
more in many Cafes than to put another Acid to 
it, whereby to oblige the firft Acid to forfake its 
Alcali, and then the fecond will unite itfelf to it. 
The fame thing does likewife obtain in Alcalies, 
fo that one of them fhall immediately feparate it- 
felf from its Acid, and leave the latter to be join’d, 
thereto. 

Many Inftances thereof may be met with in 
Chymiftry, but we fhall content ourfelves with 
quoting one of each. 

Pour Spirit of Sea-Salt, which is an Acid, upon 
the Alcaline Salt of Tartar, they will effervefce, 
and unite themfelves into a third mix’d Salt, 
which is like the Sea-Salt : But how much Fire 
and Pains it will coft to feparate this Acid Spirit 
of Salt from the Alcaline Salt of Tartar, is well 
known to thofe that have made the Tryal ; but if 
you put a little Water to it, and fome of the Acid 
Spirit of Salt-Petre, the Acid of the Sea-Salt will 
quit its Alcali without any Trouble, and fnffer it- 
felf to be drawn off by a fmall Fire ,* whilft at the 
fame time the faid Spirit of Salt-Petre unites itfelf 
with the Alcali, or Salt of Tartar, and thereupon 
produces a new matter of Burning Salt-Petre, up- 
on which if you pour again an Acid Spirit of Cop- 
peras 


i ooo The Religious Rhilofopher. 

peras with a little Water, there will be another 
Separation between the Acid Spirit of Salt-Petre 
and the faid Alcali ; which may likewife be ex- 
tracted from thence with a foft Fire from Sand ; 
and this third Acid,or Spirit of Vitriol, will unite 
itfelf to the Salt of Tartar, from which there will 
refult another Salt, almoft of the fame kind with 
that which is commonly called Tartarus Vitriolatus. 

To fhew the fame likewife in the Operation of 
feveral Alcalies, pour the faid Spirit of Sea-Salt 
upon the Volatile Alcaline Salt of Animals, of 
Hartlhorn, of Sal Armoniac , and the like, ditfol- 
ved in Water, whereupon, after an Eftervefcence, 
they are united into a third, like Sal Armoniac , 
and the Volatile Salt will thereupon lofe a great 
part of its Volatility and Scent in the Mixture. 
Now if you add Salt of Tartar for a fecond Alcali, 
it will feparate the firft, and difcover itfelf pre- 
fently by a new ftrong Smell, and the fecond Al- 
cali, or Salt of Tartar, will unite itfelf with the 
Acid of Sea-Salt. They that have a mind to fee 
feveral Kinds of Alcalies, the firft of which, by 
the Addition of a fecond, will feparate itfelf from 
the Acid, may be pleafed to confult the following 
Contemplation, SeSl. VI. befides innumerable Inftan- 
ces wherewith Chymiftry can furnifh ’em ; but we 
ft all not, nor cannot here determine any thing a- 
hout the Manner ufed herein by the wonderful 
Power of God, reckoning it fufficient that the 
thing is plain enough in itfelf. 

Sect. V. Acid Salts di/perfed in many Bodies. 

It muft not be thought, that thefe Effervefcen- 
ees, and Actions of Acids and Alcalies, have only 
place in Chymical Liquors, and that we therefore 
go too far in honouring them with the great 
Name of a Law of Nature ; forafmuch as they, 

that 
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that is, one or other of them, are found in many 
Terreftrial Bodies, and that a great deal of that 
Matter of which many Bodies are compofed, may 
be reduced to Acids or Alcalies. 

To fhew this in the Acid : 

In Animals all the Milk and Serum , or Whey, is 
Acid ; not to enumerate any other Juices here, 
particularly thofe Acid Humours which oftentimes 
occur in many unhealthy Creatures ; or, as fome 
maintain, are always found in the Stomach of 
healthy ones. 

We likewife meet with Acids in Minerals , as in 
Sulphur, Copperas, Allum, Salt-Petre, Sea and 
Rock-Salt, in Antimony and others. 

In Plants we likewife find fome that yield an 
Acid Spirit by Diftillation ; befides all thofe 
Fruits which are foure becaufe they are not ripe, 
we meet with an infinite number, which after they 
are come to their full Ripenefs, do retain an en- 
tire Acid or fourifh Talte ; fuch as Currants, 
Oranges and Limons, many Apples and Pears, 
and the like. Befides that almoft all Liquors pro- 
ceeding from Plants, or other things, by way of 
Fermentation, fuch as Beers, Wines, and the like, 
will turn to an Acid or Vinegar. 

The Air itfelf feems to be impregnated with 
foure Particles, fince it will corrode and caufe 
Iron to ruft. 

There are likewife Medicinal Springs that yield 
fourifh Waters, found in many Countries ; fee 
Vareniuss Geography , Part, ahs Cap. 17. Sell. 6 . of 
which he makes the number in Germany alone to 
amount to about 1000 ; fo that from hence may 
be inferred the Quantity of "Acids difperfed 
throughout the whole Earth, 
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Sect. VI. Alcaline Salts likewife differ fed in many 

Bodies. 

One may fay the fame thing of the Alcaline 
Salts alfo. 

From all the Parts in a manner of Animals,, there 
are Alcaline Volatile Salts extracted in great 
Quantities to fay nothing here of other Alcalies, 
which cannot properly be named Salts, fuch as 
Crabs-Eyes, Egg-Shells, the burnt Shells of Oy- 
fters and Mufcles, Harrfhorn and Bones. 

Plants, when putrify’d or rotten, do likewife 
yield Alcaline Volatile Salts. The Smoak of 
burnt Wood makes a Soot, which does alfo afford 
an Alcaline Volatile Salt j and the Leaves offome 
Plants, fuch as the Palm, yield an Alcaline Spirit 
by Diffillation. The Chymifts do moreover ex- 
trad from moft Plants by Burning, a fix’d and lixi- 
viate Salt, which is likewife Alcaline, and of 
which the Aflies themfelves will effervefce with 
Acids. 

All fort of Coral is Alcaline, fo are many Mi- 
nerals, and will ferment with Acids ; as alfo all 
Metals, Gold, Silver, Copper, Iron, Tin, Lead, 
Quickfilver, Antimony, Marcafites, the Lapis Ca~ 
laminaris , Chalk, &c. Even a good fertile Earth 
will effervefce with Spirit of Salt-Petre. There are 
likewife fome of the Mountain or Rock-Salts of the 
fame Nature. Accordingly we are informed, that in 
the Repofitory of the Royal Society -of England, there 
is preferved a Salt brought from the Rocky Places 
of the Ifland of Teneriff, the Properties of which 
are entirely Alcaline ; and in how many Mineral 
Waters a like Alcaline Salt is found, may be feen 
in the Hiftory of the Academie Royale des Sciences, 
&rc. An. 1702, p. 57 and 58, and 1708, p. 73 and 

74.; 
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74 ; where an Inquiry being made into the Waters 
of Bourbon, Lancy, Bourbon d’ Archambaut , B our Louie, 
Mont d’Or, Chaudes, Aigues, Evaux, Neris and Ve- 
chil, are all found to yield a natural Alcaline Salt.: 
So that it likewife appears from hence, that Alca- 
lies as well as Acids may be met with in great 
Quantities in many Bodies. 

Sect. VII. Convictions from the foregoing Qbfer - 

nations. 

From what has been faid, and from a farther 
Inquiry into Nature, one might produce a vaft 
number of Experiments and Proofs, capable of 
convincing a judicious Reader, that there is an in- 
finite number of Particles in the World, each of 
which are conftantly moved according to particu- 
lar Laws, which in fome Circumftances are at 
reft, and of which others being brought to a cer- 
tain determinate diftance, as the Acids and Alca- 
lies, begin a regular Motion, being fometimes at- 
tr aBed, and at other times repelled from each other. 
Do not the Parts of Diamonds adhere together 
very clofely, tho’ they have great Orif»es or Pores 
in them, and therefore touch one another with lit- 
tle Superficies, as appears from their Tranfparency ? 
Do not we fee in Fermentations fome Particles 
which were at firft ftill and at reft, and afterwards 
begin to move among one another, in which, al- 
ways following certain Laws, they one while fe- 
parate, and then again unite with each other ? 
But they who defire to fee a brief Colleftion there- 
of at one view, may confult Sir Ifaac Newton's 
Optics, in the Queries at the End, and moft of the Chy- 
mifts ; and from thence extra# what they think 
may ferve for a Proof ftrong enough of what has 
been faid above. 


But 
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But to fuch as are not fo well experienced in 
Chymiftry, to give a more familiar Inftance from 
whence they may fafely infer the foregoing Propo- 
rtions, and juftly conclude like wife that there is 
a God, who has not only Created all thefe things, 
but does alfo Govern them by his Providence ac- 
cording to wife Laws ; let an Atheift, how great 
a Philofopher foever he be, reflect with himfelf, 
and confider, Firfi, this Univerfe, as confifting of 
an infinite Multitude of Hundreds of Thoufands 
of Millions of Particles, which, according to the 
preceding Experiments, cannot be deny’d Secondly, 
let him reprefent to himfelf all thefe Particles as 
being at reft and unmoved ; which he may eafily 
do, becaufe Motion is not a neceffary Confequence 
of their Exiftence : If now he contemplates this 
unconceivably great Heap of Matter, can he think 
it credible, firft. That from thence are produced 
fo many determinate, and fuch exceeding fmall 
Stamina , or Original Seeds, and from them again 
fo many glorious Machines, as are the Bodies of 
Men and Beafts, Fifhes and Birds ? Such wonder- 
ful Structures of Plants and Herbs, divifible into 
fuch numerous Claffes? So many agreeable Liquors 
which Men extract from the fame, making ufe 
therein of thofe Laws, according to which the 
Juice of the Grape, for Inftance, and others are 
wont fo uniformly and conftantly to operate ? Fi- 
nally, that great and amazing Machine the World 
itfelf, with that Order and Symetry, by which 
one part thereof renders fo many Services to the 
other, whilft not one fingle Particle thereof can 
a (fume any kind of Figure or Motion, but accor- 
ding to certain Laws prefcribed to it, by and fub- 
fervient to the great Defigns of its Creator ; nor 
can it Separate itfelf from one, nor adhere to ano- 
ther Body, but in Subordination to the fame 
Laws. 


Sect. 
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Sect. VIII. The Prefervation of Things proves a God. 

We muft not think that nothing but thefe Laws, 
and the infinite Wifdom by which they have been 
contrived, has place in the great and regular Stru- 
cture of the World ; for the preferving and conti- 
nuing of all things in the State and Condition in 
which they were fir ft created, has likewife a Share 
in proving a God. 

Would we fee a Proof thereof, how the great 
Director, from a Collection of an inexpreffible 
number of Particles entirely differing from each 
other, and which feerns to us to be jumbled to- 
gether in the utmoft Confufion, caufes only fome 
determinate ones, and fuch as are fubfervient to 
his high Defigns, to approach towards each other, 
and to unite among themfelves and with other 
Bodies proper to preferve, nourifh and increafe 
them according to the Laws impreffed therein by 
his infinite Providence ; let us recoiled what has 
been faid above upon- this Occafion. 

Is not the Air a Mixture, yea, a very Chaos y 
confifting of Hundreds of Thoufands of Millions 
of different Particles ? How many things con- 
fumed by Fire, and diffolved by Corruption, do 
mingle their Effluvia, Steems, or Vapours, with 
the Air ? How many Men and Beafts do perfpire 
therein ; yea, according to Mr. Boyle , almoft all 
Bodies, not excepting Ice and Snow themfelves, 
become lighter by Perfpiration, and tranfinit their 
exhaled Particles into the Air ? How many fweet- 
fcented Flowers, how many Spices and other 
things impregnate the fame with fragrant Parti- 
cles, infomuch that the Perfumes of them have 
been fmelt fome Leagues diftance from the Iflands 
where they grow, according to the Relations of 
thofe who have experienced the fame? Every 
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body knows, that in Cellars where there are fer- 
menting Wines, the Air is full of their Vapours 
and Spirits ; which holds true likewife in all 
other fermenting Matters. How many watry Va- 
pours from Seas, Rivers, Lakes, Marlhes j how- 
many fulphureous and other corrofive and poifon- 
ous Particles afcending from burning Mountains, 
mingle themfelves with the Air ? Iron which, in 
all Parts of the World almoft, being expofed to 
the naked Air, becomes ruity, furnifhes us with 
unqueftionable Proofs of the Acidity thereof. With 
all thefe there is mingled an unconceivable quan- 
tity of Rays of Light, derived from the Sun and 
other Heavenly Bodies ; and how much Fire is 
elevated and retained there, appears by Lightning 
and other ignite Meteors. Add to all this the 
proper Particles of which the Air itfelf is compo- 
sed, and let an Atheift tell us, where he can find 
fuch another confufed Heap. 

Let him farther confider the Earth, and obferve 
of what a mighty Variety of Kinds and Parts it 
confifts. Water is turned to Earth, as we have 
fhewn before ; poifonous and wholfome Herbs, 
Shrubs and Trees, all the Bodies of Fillies, Beafts, 
and Men do likewife become Earth. In a word, 
whatever proceeds from the Earth, is by Corrup- 
tion or otherwife changed into the fame. Let an 
Atheift reflect again, how many Thoufands of 
Kinds of different Compofitions all this Heap of 
Matter might produce, every one of which might 
likewife be exceedingly different from all that we 
now fee proceeding from the Earth. 

In the Water we may obferve the fame; How 
many Plants and Fillies are corrupted therein ? 
What a great diverfity of Dews fall upon it, draw- 
ing Particles of the Air along with them ? How 
many Salts are diffolved therein ? How many fub* 
terraneous Fires fill them with the Matter that 

burfts 
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burfts out of their Caverns ? Water waffles all 
Filthinefs oft', and how many Particles does it 
borrow from the Things in and upon which it 
has flood any while ? Coffee and Tea, all fort 
of brewed Liquors, the Off-fcourings of Apo- 
thecaries Shops and Kitchens ; to fay nothing of 
Minerals, of hot, bitter, and poifonous Liquors, 
nor yet of fait Sea-Waters ; all thefe things, 1 fay, 
furnifh us with Proofs that are obvious to every 
one. 

To take no notice neither of Fire, which does 
in a manner unite all things with itfelf ; let the 
Atheift reprefent to himfelf all thefe confufed 
Colle&ions of Water, Earth and Air ; and in cafe 
there were no Laws by which each kind were 
particularly governed, and purfuant to which 
thefe Particles join themfelves with fome Bodies, 
and again refufe to come near others, could he 
himfelf, or any body elfe think it poffible, that 
from all this Chaos, there Ihould not once, but 
even frequently, and from fome of them every 
Year, be produced anew fo many different things 
of particular Properties, and that it would have 
fo happened as long as the World has lafted ? 

To give an Inftance in one kind of thing only. 1 
Let any body fow different forts of Seeds by one 
another in the fame Earth ; they will ftand 
in the fame Air, they will be moiftened with the 
fame Water, warmed with the fame San, and ac- 
quire from them all, according to what has been 
fhewn above, an infinite number of different Par- 
ticles round about them. NoWylet fuch, who to 
their own Misfortune deny a Divine Providence, 
tell us how this can poflibly happen, were it not 
that certain Laws obtained in all thefe numerous 
kinds of Parts, and which are the Caufe that every 
Particle necefiary to the Growth of every indivi- 
dual Seed, does unite itfelf therewith, and to -no 
Vo l. III. Q^q q other 
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other of different Properties, and how every Seed 
can always .produce its own Plant of the fame 
Kind and Virtue every Year without once failing ? 
And why, when there are fuch poifonous Herbs as 
Aconitum , Hemlock, and the like, fcattered and min- 
gled in the fame Earth with Wheat, Rye, Barley, 
and other Grain fo ufeful to Mankind, there are 
joined only to the firft, fatal and deadly Particles, 
and to the latter, only wholfome ones ? And why 
an Apple-Tree never bears Pears, or a Vine, Cher- 
ries ? 

Sect. IX. All kinds of Philofophy do, or muft, acknow- 
ledge Laws. 

Let the moll experienc’d Philofophers be call- 
ed upon, and let them tell us themfelves, if they 
Will declare their Sentiments impartially, whether, 
without acknowledging thefe Laws and a dire&ing 
Providence, they can make thefe and fuch like 
Phenomena (for there are many fuch in the World) 
the necefl'ary Confequences of the Hypothefes up- 
on which they found the Science of Nature. 

Some have thought upon a Magnetical, and o- 
ther kind of Attraftions ; but thefe lay down one 
fort of Laws. 

Others fuppofe a certain kind of Ferment , as the 
Chymifts ftile it, in the Stamina , or Principles of 
Seeds, of which there can be no other Notion 
formed, than that they are Parts figured after a 
particular Manner, and moved according to cer- 
tain particular Laws, and which unite themfelves 
with fome Bodies, and feparate from others. 

Finally, fince both thefe Hypothefes have been 
rejected of later Years, thofe that have philofo- 
phized more rationally, have laid down, that there 
are Pores or Orifices in Seeds of certain Figures, 
through which only are admitted Particles of the 

like 
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like Figure ; which, according to the Opinion of 
others, who will not own a Dire&ion, becanfe 
that leads them to a G o d, may come to pafs by 
Chance or Necellity, fince there feems to be no- 
thing more requifite thereto, than that thefe Pores 
fhould be difpofed to receive thofe little Particles 
as foon as they are put into Motion. But accord- 
ing to this Hypothefis there might, firfi, not only 
all kind of Particles be admitted into the Pores of 
the Seed, provided they were but fmall enough ; 
but likewife, fecondly, there would hardly be one 
Seed capable of growing, and but very few Par- 
ticles enter into the fame, fave only round ones, if 
nothing but meer Chance obtained therein, as 
Dr. Pitcairn has exprefly and mathematically de- 
monftrated in his Dijfertations ; fince the fame kind 
of Particles muft always prefent themfelves before 
the fame Pores, and exaftly after the fame manner, 
if they would gain Admittance. But let us fhew 
this by a more familiar Inftance : Suppofe any one 
fhould undertake to throw a Die through a fquare 
Hole, through which it could but juft pafs ; muft 
he not ftipulate, in order to have an equal Chance 
of winning or Iofing, to repeat his Throw a great 
many times? So that if fomething like this fhould 
be the true Caufe of growing of Plants, and all 
the Particles of the Figure of a Die fhould always 
pafs through the fquare Pores in a Seed • there 
muft at leaft in this Cafe, as much as in any other, 
be a Rule or Law, according to which each Die 
muft be difpofed when it comes againft the Ori- 
fice or Hole. 

We do not here difpute, whether any thing of 
all this, or fomewhat elfe, be the real Caufe, that 
among fo many Thoufands of various Particles, 
thofe only approach to, or are attrafted by each 
Seed, which are moft proper to compofe the par- 
ticular Plant in its kind ; but our Defign was only 
Q_q q z to 
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to (hew, that without acknowledging a Divine 
Dire&ion, whereby all things are moved accord- 
ing to the requifite Laws, whereby fome things 
are made to approach, and others to recede, and 
which are extended to every one of thefe uncon- 
ceivably fmall Atoms, no other Hypothefis has hi- 
therto been offer’d, whereby the Growth of Plants 
and many other Things could have been refolved. 
In fliort, to obviate all the Evafions of Atheifls, 
let us recolle& from what has been faid above, 
that among the Thoufands of kinds of Animals 
and Plants, there is not one only to be found 
which was not at firft formed of an exceeding 
fmall Stamen, containing all the Parts thereof in 
Miniature, and from whence, by Expanfion or 
Unfolding, and by covering or cloathing with ad- 
ventitious, particular and determinate Matter, all 
Plants, all Men, Beads, Fifhes, Fowls, and every 
other living Creature are produced, as is well 
known by the general Experience of thofe that ufe 
Microfcopes. Let then the Atheift or Sceptic 
think with himfelf, whether he can reconcile all 
this to a mere and accidental Concourfe of igno- 
rant things ; and thefe curious little Forms and 
Figures, in which all that is neceflary to fo many 
wonderful Purpofes in great Bodies, are compris’d 
in a much fmaller Quantity than a Grain of Sand : 
I fay, let him make all thefe things agree with 
thofe neceffary Laws, that operate without any 
wife Direction or View. After fo many illuftri- 
ous experimental Proofs of the Wifdom of an ado- 
rable Creator, no reafonable Perfon can require 
any more ; efpecially if it be true (as fome Great 
Men think it very probable) that in all thefe Sta- 
mens, how fmall foever they may be, thofe of all 
others that are to be produced to the end of Ages, 
are aftually to be found in their determinate Fi- 
gures. 
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Sect. X. The Opinions of fome Philofopher s about 

Fertility. 

I Don’t know, whether it may not be thought 
proper by fome to add to all this, one Notion 
i more, which appears very plaufible to many, but 
yet feems to require a farther Examination and 
Trial before it be entirely admitted for certain : 
But fince the fame has been entertained by feveral 
Great Men, and feems to have fome Analogy with 
the Chymical Operations and Aftion of the Parts 
of Matter upon one another, and efpecially fince 
the thing carries along with it a great Proof of 
God’s Providence ; it may perhaps be of ufe, if 
we here fubjoin a few Obfervations that may fet 
the fame in fome kind of light ; and, it may be, 
alfo excite thereby fome of the Learned to look 
farther into a thing that is at leaft worth double 
their Pains. 

It confifts in the Inquiry of what may properly 
be the Means which the Gracious Preferver of all 
things makes ufe of to render the Earth fertile, 
and to caufe Plants to grow powerfully therein. 

Now that which may be experimentally pro- 
nounced upon this matter, according to the Opi- 
nions of many Naturalifts, is, that the Nitre of 
the Air is the Caufe thereof ; to which perhaps 
one may add, that fince Nitre, or Salt-Petre, is 
alone and of itfelf an una&ive Matter, there muft 
fomething elfe concur to put it into Motion ; 
much after the fame manner as it happens to the 
Acids and Alcalies, which, when feparate, are at 
reft, but being put together will effervefce and 
boil up with each other. The fame happens by 
the Mixture of Salt-Petre and Brimftone in Gun- 
powder. 


Q_qq i 
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Sect. XI. The Air feems to abound with Salt- Pe- 
tre ; / even Experiments jhewing the Probability 
thereof. 

Mow to prove, if not with entire Certainty, 
yet with great appearance of Truth, that either 
Salt-Petr^ is in the Air, or at leaft fome other 
Matter, which being much of the fame Nature, 
meets fometimes with fomething elfe in the Earth, 
whereby between them real Salt-Petre is produ- 
ced, appears from the following Experiments. 

I. That the Earth may be mixed with fuch 
Matters upon which the Air will operate ; fuch 
as the Filings of Iron, the Urine, Dung and Blood 
of Animals, lixiviated Chalk and Aflies, &c. and 
that from fuch Mixtures, after they have been 
expofed for feveral Months to the a&ion of the 
naked Air, a remarkable quantity of Salt-Petre 
may be extracted. 

But forafmuch as great and learned Men feem 
to differ about this Aerial Salt-Petre, I thought 
fit, for greater certainty, to make this Experiment, 
and found by the Event, that fuch an Earth af- 
ter being managed properly, yielded in a Months 
time about three Pound of very good raw Salt- 
Petre. This has been touched upon before, fo 
that what is here faid, may be the more fafely 
depended on, and the rather, if we add what fe- 
veral have affirmed to be experimentally . true, 
namely, that the Earth from which Salt-Petre 
has been once extrafted, will after a while be 
again impregnated by the Air with the fame. 

II. Since every Body may find, that by letting 
Blood run out of a Vein upon Water in which 
Salt-Petre is diffolved, the black or dark Colour 

thereof, 
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thereof, will be immediately turned into a bright 
Red; and the Serum or Whey of the Blood be- 
come as tranfparent as clear Water, tho 5 it retains 
its Nutritious, or at leaft folid Parts ; which by 
dropping a little Spirit of Salt-Petre upon it, 
may likewife be feparated therefrom ; yea 
it is known that black Venous Blood being ex- 
pofed in a Veflel or Porringer, is often red at the 
Place where the Air touches it ; and that even upon 
taking off the upper red Part, the Black which 
was under will likewife a (fume a bright red Co- 
lour : I fhall not here difpute, whether the Air 
is mingled with the Blood in the Lungs, becaufe 
this is doubted by fome Philofophers ; but how- 
ever it is plain from thefe two Tryals, that Salt- 
Petre and Air do aft uniformly upon the Blood ; 
and therefore it is in fome manner probable, that 
the Air is impregnated with Salt-Petre. 

III. It is known to the Naturalifts, that a great 
deal of Salt-Petre may be made from Blood (See 
de Stair de Nitro ) if now it be true, that in 
Breathing, the Air is continually mingled with 
our Blood, one would be apt to imagine, that it 
leaves a great deal of its nitrous Quality therein, 
which may afterwards be extracted. 

IV. Since refined Salt-Petre being held in a 
warm Hand, will fnap and break, which per- 
haps might be occafioned by the Air that was in 
it ,• I took a Piece of Salt-Petre and threw it into 
a bright Lie, in which there is never any Air ; 
then putting it into the Air-Pump, I obferved a 
great Stream of Air-Bubbles coming out of the 
Salt-Petre, and afcending thro 5 the Lie. 

Now whether from this Experiment it may be 
concluded, that the Parts of Air and Salt-Petre 
are eafily united and adhere c.iofe together, be- 

Q q q 4 caufe 
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caufe the Salt-Petre has fo much Air in it, tho’ 
Chryftalized in Water, and reduced to little 
Tubes, I leave to the Judgment of others : It 
might however in fome manner leflen the Diffi- 
culty fome People make, as if Salt-Petre were too 
hedvy, and not volatile enough to keep itfelf up 
in the Air. 

V. This feems however to be entirely re- 
moved thereby ,• forafmuch as the Obfervati-N 
ons made by the new Burning-GlafTes fhew, that 
Salt-Petre held in their Focus, entirely evapo- 
rates, and fo mingles itfelf with the Air Hi ft. 
de l’ Acad. See. 1699, p. 114. 

VI. All Metals, fuch as Silver, Iron, Copper, 
Lead, which are diffolved by the Spirit of Salt- 
Petre, efpecially thofe upon which it ads with 
the greateft Force, as it does upon Iron, 
feem to ruft in the Air ; only Gold, which a Am- 
ple Spirit of Salt-Petre can’t touch, is not fo 
much expofed thereto : All which gives a handle 
to a Conjedure, that if there be not Salt-Petre 
itfelf, there is at leaft fome Matter of the like 
Nature in the Air. 

VII. A yet farther Proof that there is fome- 
thing Nitrous in the Air, feems to refult from the 
pains in the Head, faintnefs and difpofitions to 
Vomit, which often appear in fome Women when 
they are in clofe Rooms, where a great many 
People and Stoves are. To be fatisfy’d of this 
Confequence, the Reader may be pleafed to re- 
coiled what we have fhewn above in the VHth 
Contemplation, namely, that Flame and human 
Refpiration are maintain’d by the fame kind of 
Air-Particles; for which reafon, the Air {hut up 
in a Room where a great many Stoves are burn- 


The Religions Philofopher. 1015 

ing, and a great many People breathing, muft be 
very much divefted of thofe Parts, and be the 
occafion that fome weak Women are diforder’d 
thereby. Now that thefe Parts are properly 
Nitre or Salt-Petre, which being render’d by the 
warmth of the Fire and Breathing, unfit to dif- 
charge its Fun&ions, fecms to appear from 
hence, that Women thus diforder’d, cannot re- 
cover themfelves by any better Means that I 
know of, efpecially when the frefh Air won’t do, 
than by the ufe of a Nitrous Salt difl'olved in Wa- 
ter, of which I have feen many Experiments, ei- 
ther by putting a little Salt-Petre or Sal Prunelle 
in their Mouths, and letting it dilfolve gently, 
and fwallow it down. 

Sect. XII. Salt-Petre feems to come out of the 
North • proved by three Experiments. 

Since now the firft of the Experiments feems 
to prove, and the other to make it very proba- 
ble, that the Air has either Salt-Petre in it, or 
fomething of a nitrous Quality ; it will appear 
in fome manner from the following Experiments, 
that the fame, at leaft on our fide of the Equi- 
no&ial Line, proceeds chiefly from the North. 

I. Not to mention that the Air is cold to a 
great Degree in the Northern Parts of the World, 
(as for the South Pole, we take no notice of it 
now) nor that Salt-Petre does after a particu- 
lar manner produce fenfible Coldnefs, as we fee 
by putting of Bottles of Wine in Summer-time in 
Water, and throwing a good quantity of Salt- 
Petre into it, which chills it fo much, that fome 
have thought that one might freeze Water there- 
by, but that I fhall not determine : From hence 
it may be confider’d, whether that Air which 

makes 
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makes fo many Mountains of Ice in the frigid 
Zone , and keeps them always undifl'olved, muft 
not greatly abound with Salt-Petre. 

II. To render this the more probable, we fhall 
add what the Learned Hambergerm relates from 
the Ephem. Barom. of Mr. Bernard Ramazjuni ; that 
Gentleman fays, that the Excrefcence of Salt-Pe- 
tre from old Walls made of Mortar and Stone, 
does moftly appear in Winter, and when the Nor- 
therly Winds blow ; and that thofe who make 
it their Bufinefs to gather Salt-Petre, do at that 
time particularly fweep the Walls; and that they 
get more of that Matter from Walls that ftand 
to the North than to the South ; which feems to 
prove plainly enough, that befides the general Im- 
pregnation of the Air with Salt-Petre, the Nor- 
thern Air does moftly abound therewith, and that 
it is frequently brought from thofe Parts to us. 

III. Now whether it may be inferr’d, that up- 
on account of nitrous Salt, the Northerly Winds 
make the Air heavier, and that upon the turning 
of the Wind to that Corner, the Mercury does 
often rife in the Barometer, as many who have 
writ upon this Matter affirm, I fhall not here in- 
quire after. 

Now whether the Air be render’d heavier by 
the Northerly Winds (which bring along with 
them from the cold Regions, a thick and com- 
pos’d Air towards the South, as appears from the 
Thermometers, in which we may obferve, that Cold 
compreffes the Air, and as appears likewife by 
the Refradion of Light, which is affirmed to be 
greater in the North ) or whether fuch Gravity of 
the Air proceeds from the Salt-Petre wherewith 
it is impregnated, or for other Reafons : They 
who ufe Barometers know very well, that the 

heavier 
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heavier the Air is, and the higher the Quick-Sil- 
ver rifes, the lefs rainy and the more dry Weather 
may be expedced. See the AEl. Lipf 1696. p. 213. 
from whence therefore, befides other Circumftan- 
ces that may be peculiar to the Country of the 
Jews, the Reafon in general may be alligned of 
that Expreflion in Solomons Proverbs, Chap. xxv. 
njer. 23. The North Wind driveth away Rain , lince 
by the greater Weight of the Air, the watry Va- 
pours remain floating therein, and cannot defcend 
in Rain. 

Sect. XIII. Salt-Petre becomes active by tho/e 

Particles in it that are Sulphureous , (hewn by Ex- 
periments. 

But fince Salt-Petre feems to be very unaftive 
in its own Nature, infomuch as when put into a 
Melting-pot over the Fire, it does not exert the 
leaft adtive Faculty, even with great Heat ; it 
may be neceflary to examine a little moreclofely, 
what it is that renders it Adtive (as Acids and 
Alcalies working upon each other) and how it 
comes to produce fuch Wonders. 

Now the Bodies which are more peculiarly pro- 
per to produce fuch an Effedl are all fuch as come 
under the Denomination of Sulphur among the Chy- 
mifts ; to which belongs common Sulphur itfelf in 
the firfl Place, and every Thing elfe that has Sul- 
phur in it ; fuch as Antimony, Turf, and Wood- 
Coal ; and in general, all that has Fat or Oyl in it, 
fuch as Tartar and the like. 

Thus we fee that Sulphur or fulphureous Bo- 
dies, thrown into melted and glowing Salt-Petre, 
or elfe being mingled cold with the fame, and fet 
on Fire, are put into violent Motions, and the 
Mixture often turned into a fudden and confu- 
ming Flame : So likewife we find that Tartar 

mingled 
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mingled with a like quantity of Salt-Petre, will 
be kindled with the fmalleft Fire, and bum fo 
long, till the Oleaginous and other parts of the 
Tartar are evaporated ; after which there will 
remain a white Alcaline Salt, which is therefore 
called Salt of "Tartar. After the fame manner we 
fee difl'olved Salt-Petre mixed with beaten Char- 
coal, or Turf char’d and thrown into-the Fire, 
become aCtive, and call out Flames ; where be- 
ing continued till no more Flame is perceived, the 
Chymifts make of it an Alcaline Salt, which they 
call the fixt Salt of Nitre : But whether it may 
not more juftly be termed the fixt Salt of Coals , 
for the fame Reafon as t’other is called the Salt of 
Tartar, I leave to the Learned : At leaft, how 
very aftive Salt-Petre is render’d by Sulphur and 
Coals, Gunpowder furnifhes us with a well- 
known, or rather with a wonderful and terrible 
Inftance. 

It muft not be thought that thefe Matters can- 
not be kept up in the Air, as not being fine and 
fmall enough, becaufe we have fhewn before, that 
belides a great many other different Particles, there' 
are likewife thofe of Sulphur found in the Air. Thus 
we fee, that in the Mediterranean , and other Parts 
oftheWorld that are more Southern than we, there 
is very great and frequent Thunder and Light- 
ning, of which in Greenland ( as I have been in- 
formed by one that has been often there) and here 
with us in Winter, very little is obferved. Now 
that this is occafion’d becaufe the Air abounds 
with more Sulphur in the former Regions than 
in the latter, (whereas in Greenland there feems to 
be more of Salt-Petre only, which palling from 
the Northern to the Southern Parts, produces 
thefe Effects in Conjunction with the fulphureous 
Air) is allowed by many as a verv probable 
Thing, 


It 
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It has been likewife (hewn above, that the 
Rays of the Sun operate upon Salt-Petre, and 
render the fame Volatile ; for, that thofe Rays 
are Corporeal, and do likewife even bring along 
with them a Matter that gravitates, appears 
from the Experiment of Mr. Homberg about the 
Regulus, of Ifing-Glafs, as theChymifts callit. See 
the XXI Vth Contemplation. 

I know not whether I may not here add, that 
in the Year 1711, having gathered fome Dew 
about the latter end of May, and kept it a whiie 
in a great Glafs Veflel, I caus’d the fame to eva- 
porate, in order to try whether there were not 
Salt-Petre in it, as fome affirm ; but found no 
Salt at that time, but only a little reddiffi Mat- 
ter pretty near the Colour of the Scoria, of 
Regulus Antimonii ; which being fprinkled upon a 
glowing Coal, would not burn as Salt-Petre is 
wont to do ; but when thrown into an earthen 
Veflel, in which there was glowing Salt-Petre, it 
flamed vifibly, but however pretty faintly in com - 
parifon of common Sulphur. 

I cannot here determine exactly of what Na- 
ture that Matter was, there being too little of it 
to bear a further Examination ; but however, I 
judge it to be of a fulphureous Nature, by itsflafh- 
ing with melted Salt-Petre ; at leaft it was plain 
enough that Salt-Petre afted upon this, and this 
upon Salt-Petre. 

It likewife feemed as if we might conclude 
from thence, the Operation of the Solar Matter 
brought to us by the South-Winds upon the Ae- 
rial Salt Petre, fince we find that a glowing Coal 
of Turf being placed in a hot Sun-fhine (out of 
the Wind which would otherwife blow it up) is 
extinguished, and ceafes to burn, j'uft as if it 
were put into a Quenching Pot. The Reafon of 
which feems to be, that the Salt-Petre of' the 

Air, 
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Air, which is otherwife the principal caufe of 
our Turfs burning, is render’d unfit by the Aftion 
of this Matter, which proceeds from the Sun, to 
continue the Fire of this Turf-Coal as well as be- 
fore. Now that this is true, and that Salc-Petre 
is a great caufe of the burning of our Fires, ap- 
pears from, hence ; becaufe, that in the ftrong 
Frofts of Winter, when the fharp Northerly 
Winds reign, which have been proved before to 
be impregnated with a great deal of Salt-Petre, 
our Turf-Fire burns much brighter, and is much 
fooner confirmed (as Coals are upon which one 
throws Salt Petre) than in Summer, when the 
Air has not fo much pure Salt-Petre in it. 

Sect. XIV. Salt-Vetre in ConjunSlion with the 

Rays of the Sun, does likewife render the Earth 

fruitful, Jhewn by an Experiment. 

Thus we find alfo, that the A&ion of Salt- 
Petre, and the Rays of the Sun, do contribute 
very much to Fertility. Not to relate here, for a 
Proof, Mr. Homlergs Experiment in the TranfaBi- 
ons of the French Academy 1699, p. 75, 7 6, which 
{hews the fame of Salt-Petre when diluted in 
Water, and poured upon Earth : One may like- 
wife make another tryal, by fteeping Grain or 
Seeds for fome Hours in two Pints and half, for 
Inftance, of W’ater, in which an Ounce of the 
beft Pipe Salt-Petre has been dfifolved, and fo 
proportionably ; and it will be found that thefe 
Seeds will be much more fruitful than any other 
that have not thus been infufed in Water impregna- 
ted with Salt-Petre. I faw the Experiment thereof 
in the Year 1 71 1, when fome French-Beans that 
had been fteep’d were obferv’d to grow a third 
Part higher than others ; and have treated fome 
Purflain-Seeds in the fame manner, that it grew 
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fo large, and. fo ftrong, that a Learned Gentleman, 
and one that was well verfed in Plants, could 
not forbear asking what it was, and faid, he had 
never feen fuch Purflain in his Life. 

This Property of Salt-Petre was like wife known 
to.thofe of the Ancients that have writ upon Agri- 
culture : But to (hew farther that which was 
propofed, namely, that not only Salt-Petre, but 
that which likewife proceeds from the Operation 
of the Solar Matter thereupon (allow me fo to 
name either the Sun-Beams themfelves, or that 
which they bring along with them) does render 
the Earth fruitful : It will be fufficient in the firft 
Place, to confider how much the Sun contributes 
to the growth of Plants, this being unknown to 
no Body; and it will give fome Light to the 
Matter to mention here, that which happen’d to 
me about the latter end of May, in the Year 17x2; 
for having fown Purflain, fome of which had 
been fteep’d in Salt-Petre Water, and other not, 
at the fame Time and Place; fome Days after 
which the Nights were fo cold as to make Ice ,* 
and I having found by former Experiments, that 
in the ftrongeft Frofts there would be found no 
Ice in Lye, and little or none in common Pickles ; 
that a Water in which there was as much Salt- 
Petre difl'olved as could be, being fet within-fide, 
or even without-fide of the Window, in a little 
Bottle clofe to the others in which the Seeds were, 
that Water was fo ftrongly frozen as to crack the 
Glafs, the Parts of which were feparated more 
than the breadth of a Straw ; it came into my 
Head, whether fince the Salt-Petre Water froze fo, 
eafily and fo hard, the Purflain, the Seed of which' 
had been fteep’d in the like Water, might not be 
killed by this Froft, efpeciaily lince the Sun had 
hardly appeared during all that time, which was ve- 
ry cold ; and going to the Window to fee, I found 

that 
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that that Seed which had been fowed after the 
common manner, was green, and that, that had 
lain in the Salt-Petre Water, much more ad- 
vanced in thpfe Parts that remained alive ; but that 
moft of it was frozen and dead. 

From hence 1 think we may infer, that in or- 
der to make Plants grow and flourifh, not only 
Salt-Petre, but likewife fomething that proceeds 
from the Sun is requifite thereto ; to the end, 
that by their reciprocal A&ion, they may con- 
cur in the producing thefe Effe&s upon the Earth, 
and the Plants thereof. 

Befides, that this feems to be further con- 
firmed by a common Experiment obferved by 
fome Husbandmen, namely, that when in the 
Month of March, and the beginning of April, 
North and North-eafterly Winds blow a long 
while together ; and thereupon it is apprehen- 
ded, that they fhall have a bad Year, and 
that the Grafs by reafon of the cold does not 
fpring up, there is oftentimes a very good Crop, 
and even an early Hay-Harveft ; for fome Years 
I obferved it, and found it always to be true, 
efpecially in the Year 17x2, when by reafon 
of the frequent Northerly Winds in the Spring, 
fomebody faid to me, that he feared it would 
be a bad Seafon, and that Hay would be fcarcej 
to which I anfwer’d, that I had often found 
the contrary, and that if it were but followed 
with a good warm Sunfhine, the Grafs would 
perhaps be early ripe, and there would be a 
great quantity of Hay, which likewife hap- 
pen’d 

Now they who allow the Probability of what 
has been advanced, may eafily infer the Caufe 
from thence, namely, that the frequent Northerly 
Winds might bring great Quantities of Salt-Petre 
to us, which being fucceeded by the Southerly 

Winds 
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Winds, and the Solar Matter that accompanies 
them, a great Quantity of thofe Particles which 
ad upon each other, and contribute to Fertility, 
is then found in our Air; tho’ on the other fide it 
may fo happen, that the Northerly Winds fhall be 
fo ftrong and lading, and the Southerly fo weak, 
and the warm Weather fo little, that the Aerial 
Salt-Petre may be as prejudicial to the Fruits of 
the Earth, by reafon of its too great Plenty, as 
the common Salt-Petre (the Experiment whereof 
is mentioned above) which being ufed in too great 
a Quantity, killed the Plants.'With' this agrees the 
common Proverb of the Husbandmen, confirmed 
by numerous Experiments, that a Peck of March 
Dufl is worth a King s Ranfom. That Month being 
commonly dry with us when the North Winds 
blow, by which the Air is render’d fo heavy, that 
the watry Vapours will remain floating in them, 
and cannot defcend in Rain, which with South- 
erly Winds are wont to come plentifully down at 
the fame Seafon. 

Sect. XV. Convictions from the foregoing Ohfer - 
nations. 

I Have dwelt the longer upon this Matter, not 
only becaufe the abovementioned Experiments re- 
quire to be expreffed and propofed with fome 
Clearnefs in their Circumftances ; but particular- 
ly in order to ftir up others that have Inclination 
and Conveniences, to inquire more narrowly what 
it is properly that renders Lands fruitful, and 
makes Plants grow more freely ; to the end that 
they may either corroborate what we have here 
faid, by farther Experiments ; or otherwife, if 
they find that the Works of Nature exert 
themfelves after a different manner, they may 
communicate their Lights to the World ; fince 
- * Vot. III. Rrr there 
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there flill Teems to be wanting numbers of Expe- 
riments : For Inftance, 'how to order fuch an 
Earth, or fuch Seeds, fo as that in a few. Hours a 
Sallad, or other Plants fit For uie, may be produ- 
ced ; or again, that each Seed may at the fame 
time put forth all the Seed Plants contained in it, 
and make them grow equally, by which means 
the Fruits ef the Earth might be multiplied j and 
fuch like Experiments. At leall every one. will 
readily agree, that this is a matter, the Inquiry 
into which may not only much more illuftrate our 
Knowledge of Nature, but likewife be very bene- 
ficial to Mankind. 

In the mean while,' fince nobody can be igno- 
rant that the Air is the Magazine or Treaiury, 
from whence that which renders the Earth fruit- 
ful is communicated thereto, as thefrequent plow- 
ing and turning up the Earth, and expofing it to 
tfie Air, has (hewn experimentally for many Ages ; 
can it be thought that it comes to pafs without 
a wife Providence, that there has never been any 
Want in the Air, of fuch Particles as are fit for 
that purpofe ? That the Waters of Rain, Dew, 
and Snow, falling down through the Air, are im- ) 
pregnated therewith, in order to carry fuch Par- 
ticles along with them, and to insinuate them | 
deep enough into the Earth, fo as to fertilize the 
fame, and to difpofe it to furnifh all living Crea- 
tures with Food and Refrefiiment ? 

* -’l | 
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C 0>jH t e m P E A T I 0 N XXVIII. 

J • ns . ,-i . 

Of the Vojjibility of the Re 3 u R.R.ECTION* , 


Sect. I. The Objection of the Saducees anfvier d 
1 l( by our Saviour, Mate. xxij. v. 29. 

I S k'b u l b here have' made an ’ end of contempla- 
1 ting the Laws of Nature, becailfe an Inquiry 
into all thofe, to vkKichthe Study of Nature, and 
particularly Chymiftry, leads us, would, take up 
too much of our time here •: But finte it may feem 
tO contribute very much towards the illuftrating. 
a Matter which is 6 ? great Importance, Ifhali at- 
tempt to f^t that matter likewife in fome Light, 
tho’ it is feldom handled upon Natural Principles, 
To ehter therefore Tupdh it s - ■ { - 1 ■ . 

It is well known"; ’ that among thdfe unhappy 
Perfods who deny the G oii> that made them, there 
be many who are wont not only frequently to 
ridicule the Confeffion of Chriftians about a Re- 
furre&ion, but likewife to oppofe the fame after 
all imaginable Ways and that others, who feem 
to treat this matter with more Reafon and De- 
cency, are likewife accuftomed to form fome Ob- 
je&ions againft it, by which they think they do 
fufficiently prove the Impoffibility of a Refur - 1 
reSliou. ' • 

I know very well, that in order to cut off all 
Difficulties and Cavillings raifed againft.-this Ar- 
ticle of our Creed, by thofe who acknowledge a 
God, and believe the Holy Scriptures, nothing can 
be more ftrongly returned, than what our Lord 

Rrr a was 
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was pleafed to anfwer to the Saducees who deny’d 
a Refurredtion : Ye do err , not knowing the Scriptures, 
nor the Power of God, Matt. xxij. v- 29. That is to 
fay, the Word which you admit to be Divine, 
fays fo ; and no body ought to doubt, whether 
the Power of God be great enough to perform 
what he has faid. ~ * ' • > 


Sect. II. 


It is not a greater Miracle to Raife a 
Body, than to Create it. 


B u t fince we have here to do with a fort of 
deplorable Difputers, who have no Reverence ei- 
ther for God or the Scriptures, and who think 
that they are able to prove from their Philofophy, 
the Improbability, if not the Impoflibility thereof; 
I have been of Opinion, that altho’ the Certainty • 
of a future Refurre&ion can only be deduced from 
the Word of that God who never deceives any 
one, and that the Manner of it mull likewife be 
referred to his Wonder-working Power ; yet that 
it might be perhaps ufeful to fome, to fhew here, 
that all the Objections which they can raife againft 
it, are far from having any Strength in them' : But 


on the contrary, that the few as yet known Laws | 

* i-1 


of Nature and Appearances are more than fuffici 
ent to anfwer them all, at leaft all that have ever 
occurred to me, and to put the Pollibility of the 
Refurredtion, the Proof of which is our prefent 
View only; quite out of doubt. 

To begin therefore : Let one that denies or 
doubts of the Refurre&ion, tell us whether he is 
not forced to allow, that all the Food of which 
his Body confifts, as well as the Bodies of all his 
Progenitors, does proceed from the Earth, or ra- 
ther is nothing more than a metamorphofed, or 
transformed Earth : (If he denies this, let him read 
what we have faid thereupon in the firft and fol- 
lowing 


fill 
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ing Contemplations.) 5 Tis a plain Confequence then, 
that his Body likewife proceeds from Earth. ' 
And this being fo, it is no more ftrange that his 
Body which was once Earth, Ihould be raifed a- 
gain from the fame, than that it had acquired or 
received its firft Figure from thence. What Im- 
poffibility is there, that fo wonderful and dreadful 
a Power, which made ufe of the Earth to form a 
humane Body before there was any fuch Being in 
the World, without its Knowledge, without its 
Concurrence, and after fuch a manner as is un- 
conceivable to him and all other Created Beings, 
fhould now again think fit to make ufe of the fame 
Earth to the fame purpofe, and raifc him up a- 
gain from the Dead ? Let this Philofopher fup- 
pofe with us, that a Man were born and brought 
up in a Place where he ihould be entirely ignorant 
of the Nature of his Food : If now another Perfon 
came and ihewed him a Lump of Earth, out of 
which Rye and Wheat, or what elfe he might 
have ufed for Food, were produced ; and if he 
told him, that his Body did not only proceed 
from, but was likewife maintained by this Earth ; 
would not this Denier of the Refurre&ion think, 
as we do, that fuch a Man would make as many 
Scruples in admitting the fame for Truth, as o- 
thers now do when we tell them, that their Body 
fhall once again proceed out of that Earth into 
which it is turned after Death ? And would not 
likewife even the moft Learned Inquirer of what 
happens in the World, be as much amazed at the 
Manner after which his Body is ‘formed out of, 
and fupported by Earth ? were it not that the 
Cuftom of feeing frequently how a human Crea- 
ture is born and nourifhed, but never how he rifes 
from the Dead, would feem to make this matter 
more intelligible to him ; and, as it happens with 

R r p 3 cuftomary 
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cuftomary things, make him: look upon the for- 
mer with no Wonder,. 

Sect. III. Even the common Formation of Bodies 
is lefs credible than the Refurretlion. 

L e t one that denies the Refurreftion tell us, 
whether the Parts of which his vjfible Body is 
compofed (for as for the exceeding fmall Stamina , 
we fhall take-no notice of them here) were not as 
much fcattered over the whole Earth about 5009 
Years ago, as they, will be many .Years after his 
Death, or at the End pf the. World ? (See con- 
cerning this matter more largely in the following 
Contemplation, Sett. V.) And whether it be more 
impoflible in this laft Cafe, than in the firft, to 
colled the Parts fo difperfed, and to bring them 
into order. ... 

Again, if he were ignorant of the Manner by 
which the Production of Animals is performed, 1 
and had had no Opportunities of feeing the fame ; ' 
let him ask himfelf whether he fhpuld admit it as 
a Truth, that a human Creature, fpr Inftance, 
lying fo.many Months in a Liquid Matter, like a 
Fifh' in. the Water, could be able to live; where- 
as now the fame Creature, ifkept but a few Mi- ■ 
nutes under Water, would periih ? And. would 
not he think, that from hence he might alledge i 
many Reafons, why ’tis more probable that a 
Man fhould be produced, like a Plant, out of a | 
Seed, or at leaft after fome other manner, that | 
does npt fo direftly contradict Experience ? And 
yet he fees this comes to pafs conftantly, and 
always after the fame manner, without any. Vari- 
ation. Can now the Refurreftion pf the Dead > 
appear to him more wonderful, or even fo much? , 
■ Since in this laft Cafe it is only required, that a 
. Body ihould be produced from the fame united ‘ 
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Parts;, and the Manner after which a Man is now 
formed does befides this feem likewife to rtfn 
counter to feveral plain Experiments, by which it 
appears neceflary that we fhould breathe in order 
to live ; whereas we have neverthelefs fufficient 
Caufe to affirm, that a Child can live feveral Months 
in his Mother’s Body without Refpiration. 

This feems to be fufficiently proved, forafmuch 
as the Lungs of a Child that is Jiill-born will fink in 
Water. Bergerus, p. 481. gives us an Experiment 
thereof, and tells us, that the Lungs of a Child 
born dead, being put into an Air-Pump, will not 
fwell, and when thrown into the Water will fub- 
fide ; the quite contrary of which muft have hap- 
pened, if the Child had been born alive, and had 
remained any time in the Air, fincc fuch Air is 
never perfe&ly difcharged again from the Lungs, 
but there will always remain a fufficient Quantity 
thereof to caufe the fame to fwell, and to hinder 
the finking. Accordingly we find, that a piece of 
the Lungs of a Beaft newly killed, being emptied 
of Part of its Air by the Pump, will contrail itfelf 
and fink deeper into the Water than before ; but 
however, it will not fubfide to the Bottom till, 
after much Pumping and a good deal of Trouble, 
the Air be quite exhaufted.’ 

Sect. IV. The Firft Objection anfwer’d, namely , 
That we have no Parents in the Refur re Hi on. 

B u t to proceed ; we muft not flop at this Ob- 
jeition, which to underftanding Perfons is too 
Vulgar, viz,. That the Refurredion does therefore 
feem incredible, becaufe when we came into the 
World we had Parents to whom we owed our 
Birth, and that there were fo many proper Means 
at hand upon that Occafion, but that the fame 
Rrr 4 ‘ wifi 
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will all be wanting at our fecond Birth or Refur- 
reft ion. 

Since all that a good Logician can prove from 
thence is, that there is a Power and Wifdom ca- 
pable of providing Means for the Procreation of 
human Creatures after this manner. Now what 
Reafon can be given, that the fame Power which 
has been able to do this after one manner, cannot 
make ufe of other Means for the fame Purpofe ? 
The rather, fince we fee that God, to manifeft. 
his Wifdom likewife to thofe that hate it, is wont 
to execute the fame Purpofes in nnmberlefs Ways 
and Methods. It would be unneceffary to repeat 
Inftances here of all kinds of Animals, having done 
the fame largely in the beginning of the XXII. 
Contemplation, where we have given an Account of 
their Motion, Nourifhment and Generation, in 
refpeft to which the Inftruments of each kind of 
Fijhes, Birds , and Beafts are almolt all differing 
from each other, and yet they are all procreated, 
nourifh’d, and do move themfelves from one Place 
to another. 

So likewife when we contemplate the "Plants, 
how various are the Ways of putting forth and 
growing among them ? Some grow in Earth, and 
that oftentimes in one only determinate and par- 
ticular fort ; others require another kind of Soil ; 
fome grow upon the Water, and fome even under 
Water ; one in a warm Climate, and another in 
a cold; fome are propagated by the Seed ; fome 
by a Branch taken off from the main Plant ; a third 
by Setting; a fourth by Grafting; a fifth by many 
of thefe, and perhaps yet different Methods : Ana 
thus are the Views of’the Great Creator, of cau- 
fing Plants to continue in their Kinds, executed 
after fo many different Ways. 

This being fo, what Impoflibility is there, that 
the fame Power which produced the Bodies of 

Men 
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Men once before by the Means of their Parents* 
may not perform the fame again by other Means? 
And if we only fuppofe, that this Great Maker 
can ufe as many Ways as all Men can invent 
(wherein neverthelefs his Power does far exceed 
all human Inventions ; as is plain to thofe that 
are wont to inquire into his Works, where they 
daily learn fomething new, that perhaps never be- 
fore entered into their Thoughts) no body will 
eafily deny the fame ; forafmuch as he would pafs 
but for a poor Philofopher among the Atheifts, 
who fliould not imagine himfelf capable df form- 
ing an Hypothefis, whereby human Bodies, by a 
different Difpofition and Motion of Parts might 
be produced after a different manner than now 
they are. 

Sect. V. The Second ObjeElion , from the Smallnefs 
of the Parts after Corruption , anfuser d> 

Those that deny the Refurre&ion do again 
think the fame impoffible, becaufe our Bodies be- 
ing diffolved by Corruption into fo many and fo 
fmall Particles, it does not appear credible to 
them, that they can be all again replaced in their 
neceffary Order, nor the proper Body thereby re- 
ftored to its former Figure. But will they there- 
fore doubt, whether a good Anatomift can put all 
the Bones of a Skeleton, or a good Clock-maker 
all the Wheels and Pieces of a Watch, tho’ jum- 
bled together without any Order, into the fame 
Structure again, fo as to compofe the very fame 
Skeleton and Watch ? If therefore we do but fup- 
pofe, that the Great Creator of the Univerfe is 
endowed with only fo much more Wifdom and 
Power than an Anatomift and Clock-maker, as 
the Strufture of a human Body is more noble and 
purious than a Skeleton or a Watch, what Diffi- 
culty 
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ciilty can there yet remain ? For that we do not 
herein afcribe too much to that Adorable Being, 
but on the contrary think of him much too meanly 
and. below his great Perfections, by, fuch a Sup- 
pohtion, may appear from hence-; that- if all the 
belt Workmen in the World Ihouldlay their Heads 
together, there would not be Wifdom enough in 
them,(to fay nothing of theit Power) to put in or- 
der the Body of a. Flea, or any other InfeCt, or 
even any little Seed of the. fmalleft Plant, fo as to 
compare for Excellence and Contrivance with any 
one of thofe which w,e daily obferve to proceed 
by Millions out of the hand of this Great Artifi- 
cer. The rather becaufe, as has been Ihewn be- 
fore, the molt minute Particles, even thofe of 
Light itfelf, are governed by a Power which ex- 
tends itfelf to all things, and they are fubjeCt to 
certain and fixed Laws, even when they appear 
to be in the greateft Diforder. Having often feen 
the Picture of a Man fo accurately formed upon a 
white Cloth, or Paper, in a dark Chamber, it oc- 
curred to my Mind as an agreeable Type of the 
RefurreCtion ; at leaft it appeared from thence, 
that the Rays of Light reflected from the real Bo- 
dy of a. Mart ‘Handing out of the Chamber, pafs 
through the Air mingled among numberlefs others 
that proceeded from circumjacent Objects, and 
yet, after entering into the Chamber, were fepara- 
ted from all the foreign ones, and collected' into 
the exaCt Image of the fame Man, according to 
the Laws of Dioptrics. 

If now all thefe Particles of Light, after fo ma- 
ny Mixtures with, or Percuffions againlt other 
Particles, can be oblig’d fo ftriCtly to obey certain 
Laws, that when received upon a white Paper, 
and regularly collected, they will paint and exprefs 
the juft Form of that Perfon from whom they 
proceed ;. what Impoflibility is there, that the Parts 
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of a pucrified Body, thp’ mingled and difperfed 
among st) infinite number of others, fhpufd be 
brought together again, and compofe the fame 
Body, any more than that {he Particles of Light 
do the Figure of it ? 

If this be not fuflkient, our Reader may re- 
colled what has been. {aid in the two preceding 
Contemplations, viz., that not only the fmalleit 
Animakula, or Particles of Bodies, cannot efcape 
the Piredion of the Glorious Maker and Ruler of 
all things ; but alfo and chiefly, that before all 
greater Bodies do become Inftjuments of his Pow- 
er, he has thought fit, fpr the difplaying of his 
own Glory, that they fhould be firft divided and 
feparated into Particles of the extremeft Smallnefs, 
and fuch as can be fcarce conceived by Men. If 
then it be proved by undeniable Experiments, that 
there is a Power which has framed all things up- 
on the Earth round about us, yea, even the great 
and glorious Body of the Sun itfelf, of fuch fmall 
Particles, and has difpofed them in fo wonderful an 
Order ; how can the moft unhappy Sceptic, or 
Doubter of the Refurredion, pretend with Rea- 
fon to deduce any Argument from the unconceiva- 
ble Smallnefs of the Particles into which a human 
Body after Death may be diflolved by Corruption 
or otherwife, againft the Poffibility of the Refur- 
redion of fuch a Body? 

Sect. VI. The Third ObjeElion , from the Attrition 
of the Particles, anfwer d. , 

B u : T as the Fancies of fome, who wifh that all 
their Notions may be true, are rich in finding out 
plaufible Arguments in- favour thereof ; fo they 
endeavour to amufe themfelves with the Opinions 
of fome famous Philofophers, who maintain that 
pyery thing, efpecially the fmalleft, and confe- 

quently 
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quently the weakeft Particles, wear away with 
Motion ; and therefore change both their Figure 
and Properties, fo that after a great many Years, 
and the palling away of Ages, we do in vain leek 
throughout the whole Univerfe for thofe Parts of 
which a Body was compos’d, and of which, if 
they were to be found, it might be again compo- 
sed after the fame manner. 

But he who contemplates the Operations and 
Laws that have already obtained in the World, 
will be convinced ; 

Firfi, That by the Art and Invention of Men, 
whereby they apply the Laws of Nature to their 
own Purpofes, even the whole Frame of the Bo- 
dies of Men and Beafts may be preferved, un- 
changed, and uncorrupted ; it is therefore much 
more poffible, and likely too, that incomparably 
fmaller Particles may by* an unconceivably greater 
Wifdorn and Power be continued in their prefent 
State and Condition. Now that the aforefaid is 
true, will appear from the known Manner, after 
which fo many exotic Plants and Animals are fe- 
cured from Corruption in Spirits of Wine, refin’d 
from all their Water, with the Addition of a 
little Camphire ; as likewife from the embalming 
of Dead Bodies, as well by the Ancients, as 
particularly by the Moderns, who can much bet- 
ter fecure Bodies from Putrefaftion. So likewife 
Simon de Vries , in his Defcription of Old Greenland, 
fays, that the Air is fo fharp, as to prefer ve dead 
Bodies from Corruption ; and the famous Geo- 
grapher Sanfon relates, that when a Spanifi 
Colonel marched from Peru to Chili,' over a 
high Mountain, fome of his People were frozen 
ro Death and that feveral Years after, he found 
them in the fame Condition, that is ro fay fit- 
ting upon their dead Horfes, and holding their 
Bridle fail, their Bodies remaining uncorrupted. 
Secondly, 
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Secondly , That all Things do not wear away 
and change their Figures indifferently, has been 
already fhewn in the XXVI. Contemplation , Seel. V. 
fince if it were fo, Water, Air, and the whole 
World in all its Parts would be changed as to 
their Nature and Properties, juft contrary to what 
Experience teaches us. 

And if any one defires to be convinced there- 
of, by an Experiment, which I had made with 
another view, in order to fhew, that the Tem- 
perating of Acids (as it is called in the Language 
of the Phyficians) does not confift fo much ac- 
cording to fome, in the obtunding or blunting the 
acute Parts of the Acids themfelves, as in their 
ftrift Union with Alcali’s, either Watry or other 
Parts ; let him firft diffolve Silver in the Acid 
Spirit of Salt-Petre, orotherwife in Aquafortis, and 
then after having put a little Water to it, lay a 
Plate of Copper in the faid Liquor, whereupon 
the Acid will let the Silver go, and diffolve the 
Copper. But if you throw in fome Iron, the Cop- 
per is precipitated, and the Iron diffolveci by the 
Spirit, which being filtrated again by the Addi- 
on of fome 'Lapis Calaminaris, the Aqua fortis 
quits the fofmer, and diffolves the faid Stone. If 
then you fliould pour off this Liquor from all that 
has fubfided in it by Filtration, and then put fome 
Lixiviate Salt of Tartar to it, this laft will be 
diffolved and precipitated, and the Salt be united 
with this Menflruum ; fo that this mixture being 
Chryftaliz’d, (which is a Sign, that the Parts of 
the Nitrous Spirit remain unchanged,) will yield 
a burning Salt-Petre. 

And to fhew farther, that it preferves its Aci- 
dity, 1 put frefh Water and Oil of Vitriol to 
the aforefaid Salt-Petre ; from whence by Diftil- 
lation, I produced again the fame Aquafortis , 
or Spirit of Nitre, which upon tryal, difeovered 

is 
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its Acid Qualities ; for when we threw into it 
fome unrulted Filings of Iron, I obferved the Iron 
to-be dilfolved, with a great and ( violent Etfer- 
vefcency, and a very red.'Vapour to afcend,which 
is peculiar to a Nitrous, Spirit. This was yet 
more ftrorigly confirmed, by putting fome Salt of 
Tartar to it again, by, which means there refulred 
the fecolid Time a good Salt-Petre from the faid 
Spirit. From which Experiments it does appear 
at leaft, that this Nitrous Spirit, after fo many, 
and fuch different Unions with Silver, Copper, 
Iron, Galaminc-fione, . and Saif of. Tartar,; and 
after having twice refilled fomeoF them, ftill re- 
mained in its former Condition, the Particulars 
thereof feeing neither changed nor worn by all 
thefe Motions ; which (hews it is by no .means 
impoffible, that the fame Power which prefer ves 
to the Spirit of Salt-Petre its Figure and Proper- 
ties, after fo many Unions, Mixtures and Effer- 
vefcences, may like.wife do as much in the Parts 
of other Bodies. Thus we alfo fee Quick-filver 
and Gold handled numberlefs ways by the Chy- 
mifts; and yet continue the, fame, after having 
undergone fo many Changes.] . 

' . i * . \ 

Secy. VII. The Fourth OhjeBion , from the Union of 
thefe Particles with other Bodies , ttnfvoered. 

Another Obje&fimis wont to be made by 
-fome, againft the Boffibiiity of a Refurre&ion, 
becaufe, that not only all Bodies are divided into 
fuchfraall Particles by Corruption and other means, 
but chiefly becaufe thefe Particles become united, 
or ratherchanged into other Bodies ; and the Earth, 
which for infiance, proceeds from a Putrify’d Car- 
ets of Man orBeaft, is oftentimes tranfmitted in- 
to many hinds of fluid and folid Bodies, fuch as 
Water, Air, Trees, Plants, and Herbs ; fo that there 

feems 
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feems to be neceffary here, ,not only a bare Uni- 
on ofthefe divided Particles, but likfewife,. Firfa 
A Separation fr6m thofe Bodies wherewith they 
were united ; which to thefe Objectors feems 
incredibly, and -hardly poffible in fo many Milli- 
ons of Cafes, in which all this would be requifite 
towards the railing of one only Body again. 

But thofe Gentlemen would eafily pafs to other 
Opinions if they were reafonable, upon our tew- 
ing them what they look upon as incredible, is 
brought about mapy, Ways in Ghymiftry^ bpth ia 
refpeft to Solid, as well^s fluid Bodies. , iU - 
If one put Silver into Aquafortis, it. will be dif- 
folvcd therein, and turned to a fluid Matter -j 
add a little Copper, and the Silver will be fe- 
parated and fink to the Bottom, as we have fhewn 
before. • , , f .. - 

■ Melt, Gqld and Silver together,; and 'when they 
are cola, they wilL become a hard mixed Mejal ; 
but throw that Mixture into Aqua fortis , and they 
will be immediately feparatcd, the Silver incor- 
porating itfelf with diat Liquqr^ the Gold 
fubfidingdike a Powder to the Bottom.; as is well 
known to sail that deal J11 thofe Metals.. 

The Oil or Salt of Tartar being diflolved in 
Water, and boiled with Sulphur, will unite itfelf 
therewith, but pour a little,. Vinegar into it, the 
Salt of Tartar will mix itfelf with the fame, but 
-the Sulphur will be feparated. \ j , . 

Mingle Spirit of Sea Salt with fome Volatile 
Salt, for inftance with that of Harts horn,and they 
will unite thernfelves clofely to each other ; but 
add £ome. Pot- Afli or Chalk thereto, and they will 
prefently quit each. other, and the Spirit of (Salt 
will join its felf to its, pew. Gueft. It would not 
be difficult for thofe that are well vers’d in Chy- 
miftry^ to produce innumerable other Examples 
of Matters that adhere and unite clofely With 

one 
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one another, which yet are eafily feparated by 
the Addition of the Third. And if it happens 
fo in thefe Cafes, where is the Impoffibility in any 
other Matters? 

Sect. VIII. The Fifth Objettion, That in the 

Particles of Bodies , we cannot obferve any fuch Uni- 
on , anfwered. 

But it may be, our unbelieving Philosophers 
will reply, that we cannot obferve any fuch uni- 
ting Properties in the Parts of human Bodies, and 
that therefore there is no fuch Thing. 

But if they would pleafe to attend to other Chy- 
mical Experiments, they might fee that Water 
and Oil being put together, will not unite, 
but remain unmixed ; but if you ihould join the 
fame Oil with Pot-Alh, and Salt of Tartar, or 
any other good Lixiviate Salt, (or even fome Oils 
with Sugar) and make it into Soap, it will eafi- 
ly unite with Water. 

Copper is likewife indifloluble, and will hard- 
ly be touched by common Water; but if you add 
thereto fome Volatile Salt of Sal-Armoniac, the 
Copper will be entirely diifolved, and turned in- 
to a blue Liquor. 

Refin made of Drugs, fuch as f allop, Scammo- 
ny , &c. cannot be feparated in Ample Water ; but 
add to them Yolk of Eggs, or pounded Almonds, 
and they will be eafily mixed together ; from 
whence, as alfo from a great Number of other 
Experiments which we might borrow from the 
Chymift, it is plain, that tho 5 two Matters will 
not unite, the fame may be brought about by the 
Addition of a Third : And having ihewn this in 
fo many Cafes, what Impoffibility is there again, 
that the Material Particles of our Body, accord- 
ing to the fame, or other Analogous Laws of 

Plants 
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Plants and Animals wherewith they have been 
united, may after a Separation be joined again 
as they were once before ? 

\ * , 

Sect. IX. The Sixth ObjeSlion, That thefe Parti- 
cles are fcatterdtoo far from each other , anfwerd. 

I f any Body that feeks for farther Evafions, 
fhould hereupon reply, that thefe Particles before! 
they can be united to others, mull firft be brought 
very near together ; bu t that between thofe of our 
. Body, there are oftentimes found very great Di- 
fiances, and that their Union is thereby prevented } 
let him confider, that tho’ Acids and Alcali’s muft 
come very near, before they can lay hold on each 
other, yet Amber, Wax, Glafs, will attract Straws, 
and other light Matters at a rnuch greater Di- 
ftance; only by being a little rubbed ,• that the 
Load-Stone draws Iron, tho’ it be yet farther off, 
and that whatever is “counted heavy upon the 
Earth, moves, or is attracted towards the Centre 
thereof ; not to repeat here that which muft be 
fuppofed, according to the Opinion of Sir Ifaac ^ 
Newton , and whereof we have given a Proof a- 
bove in the XXVIth Contemplation, viz. that even 
the Heavenly Bodies at their great and almoft 
immeafurable Diftances, are fubjedfc to a Law that 
brings them towards each other. If then it ap- 
pears from hence, that fuch great Bodies gravid 
tate or move towards each other according, to the 
ptefent Laws of Nature, tho’ at fuch great Di- 
ftances, and as far as their Motion will permit, do 
unite with one another ; why fhould it be impof- 
fible for the fame Power to do this in Human 
Bodies ? 
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Sect. X. The Seventh ObjeElion, That the Particles 

of Matter would all with Choice or Knowledge, an- 

fwer’d. 

T h e r e . is another Obje&ion, namely, that 
the Particles of our Body might feem to a £t with 
Judgment and Ele&ion, if among fo many Milli- 
ons of others they fhould juft meet at the fame 
Places of the Body to which they belong, and con- 
cur with them in forming a new Structure. 

• Yet this is -ho greater a Wonder, than that a- 
mong fo many other Places where the Particles of 
the Earth, Water, Light and Air might fix them- 
felves, thofe that are proper to produce Grapes, 
do only unite themfelves to Vines ; thofe of Ap- 
ples, to Apple-Trees ; fuch as belong to wholfome 
orunwholfome Plants, are united after the fame 
manner ; and notwithftanding that the moft poifo-' 
rious Herbs grow near, or ‘in the midft of a great 
quantity of Corn, this laft will -not be aftefted 
thereby. . J ' - 

The like may be obferved even in our own Bo- 
dies, where from a mixed Chyle confifting of fo 
many kinds of Meats and Drinks, thofe Particles 
are only join’d to each Part of the Body where 
they are wanting for the fupport of the fame ; by 
which Direction'* it comes to pals, that Flelh, 
Bone, Membranes, &c. do all remain unmingled, 
arid in order ; without which they would other- 
wife be foon uncapable of difcharging their Fun- 
ftions. 

And to give other Inftances, of which we may 
find a great many-in Chymiftry ; mix Iron, Lead, 
Salt and Stone, all of ’em reduced to a Powder, 
together ; then hold a Load Stone near it, it will 
draw the Iron only, and as it were by free choice 
out of this Composition, leaving all the reft of the 

Matters 
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Matters untouched : Pour Quick-Silver upon this 
Powder, it will qjily embrace and unite its felf to 
the Lead, neglecting the reft ; put fome Water to 
it, that will only imbibe the Salt, and let all the 
reft alone. The DoCtrine of the Menftnia or dif- 
folving Liquors, will furnifh us with a great Num- 
1 ber of other Inftances, wherein each aCts upon its 
proper Obj'eCt, as it were by free Choice and 
Knowledge. 

Now there is not more required to the Reno- 
vation of our Bodies from their Atoms or Parti- 
cles, than what we fee in thefe Matters. 

Sect. XI. 7 ’he Eighth Objection, Concerning Cani- 
bals or Men- eaters, anfwerd. 

1 ' 

But the Hiftories which we read of Men-eaters* 
feem to be of fome Weight with thofe who would 
infinuate this Notion of the Impoflibility of the 
RefurreCtion into the Minds of weak Men : Since 
when one Man is devoured by another, the Coti- 
fequence would feem to be, that as one is turned 
into the Pood of the other, his Body would like- 
wife be changed into the Body of the other; and 
forafmuch as it is an Article of the Chfiftian Faith, 
that each one fhall rife with his own. Body, they 
think they can prove it to be impoftible in this 
Cafe ; becaufe, tho’ the Body of the Canibat 
ffiould be raifed in all its Parts, yet that of him 
who was devoured, will be deprived of feveral. 

Now to remove this Difficulty ; thefe Obj eCtors 
muft be forced to own, that two Cafes may come 
to pafs therein. The Firfl is, when the Canibal 
lives fome Years after the Perfon he has devoured* 
for in this Cafe it is dear, that the Objection 
will fall to the Ground* becaufe, according to the 
common working of Nature obfervable in ail 
Fodies, that which now tends to Foody and to 

S f f a Compels 
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compofe a part of the Body, may be feparated 
there-from long before its Death ,• for if in the 
Body of any one who daily makes ufe of Food, 
the Subftance did not leflen ; and if only one 
Ounce of that Food which a Man takes each Day 
at every Meal, fhould be converted into the Mat- I 
ter of his Body, there would be added every 
Year 20 Pound to the Weight thereof, and Con- 
fequently in 50 Years, it will amount to above 1000 
Weight ; whereas we find it otherwife by Experi- 
ence : From whence we may conclude, that as 
the Body becomes heavier and bigger by Food, 
it does at the fame time grow lighter and lefs 
by Perfpiration, and other Motions of the Fluids, 
as SanSlorious has firft obferved. 

If now we fuppofe the Second Cafe, and in or- 
der to make all the Conceflions that are reafona- ;j 
ble, allow that this Canibal or Man-eater does 
die at fuch a time as the Objeftor himfelf thinks 
fit • and that the Flefh of the Perfon devoured is 
united to the Body of him that eats it : This Ob- 
je&i'on may feem at firft fight to thofe that have 
not much contemplated the manner of God’s 
working in Nature, to carry fome Force with it. 

But let thefe Objeftors confider, that altho’ 
the Maker of a Human Body permits fo many 
Things to come to pafs therein with our Know- 
ledge, and at the command of our Will, yet he 
excepts the Nourifhment of the Body out of it, 
that being performed not only without any Power 
of the Will, but even without our Perception or 
Knowledge : Since after that the Food has paffed 
thro’ the Stomach and Bowels (where indeed foipe- 
times we have fome Perception thereof) no Body 
knows what becomes of it afterwards, nor with 
what Parts, nor at what Time it is united : Shew- : 
ing thereby, that this Benefit which is procured 
to 11s by the taking of Food, depends perfectly •! 
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and only upon his Will. We fee likewife thac 
fome fickly Difpofitions, as alfo too great Heat, 
too violent a Motion, too great a Paffion, which 
laft are not wont wholly to deprive us of Health 
like bodily Diftempers, are oftentimes the occafi- 
on that our Bodies are not nourifhed by the Food 
that is ufed, fo well as at other times. 

From whence it is probable, that if the Defign 
of the great Creator of all things be, that every 
Man Ihould Rife with his own Body, as he has de- 
clared to us in his holy Word ; ’tis likewife in his 
Power to hinder, that no one Particle fhould ef- 
fentially belong to two Bodies, and that even, af- 
ter a natural manner, there is no Impoflibility 
in it. 

But if this Argument fhould not appear fuffici- 
ently convincing to fome, they may be allured 
thereof by numberlefs Chymical Experiments; by 
which it will appear, that tho’ a Body has the 
Property of uniting itfelf to another, yet it can 
be hinder’d by the Addition of a third, and by 
other Ways too from doing the fame. 

Thus Spirit of Salt-Petre will unite with Steel ; 
but if one firft puts into it a fixed Alcaline Salt, 
iuch as that of Tartar, the aforefaid E fifed will be 
prevented. 

A Lixiviate Salt will mix with Oyl, and turn 
it into Soap ; but put a little Vinegar to it, or any 
other acid firft, and the Salt will not Incorporate 
w,ith the Oyl ; and even when the Mixture is 
a&ually made, they will be divided and feparated 
thereby. 

Iron will join itfelf to the Load-Stone, or ra- 
ther they will move towards each other ; but 
turn them only the wrong way, and they will fly 
from, or drive one another away. But to‘ In- 
ftance in no more Cafes, as one might eafil'y do 
from Chymiftry, who can give any Reafon why 
S f f 3 . the 
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fhe fame Power that does all thefe Things, can- 
not bring about the fame Effefts in the Parts of a 
Man, whofe Body has been united as Food to the 
Body of a Canibal ? 

Sect. XII. ConviUion and Pofpbiltty of a Refur - 
reElion. 

IKnow very well, that fpme ingenious and 
acute Philofophers may not be at a lofs to fancy 
fiypothefes, in order to folve the Caufes of all 
thofe Experiments we have produced, and it may 
be fuch as may feem to have fome Analogy there- 
with; and that even all the chymical Pheno- 
mena are accounted for, by one this way, by ano- 
ther, that; but it is not neceffary either to admit 
or, to reject the whole : Fir ft, becaufe we do not 
here undertake to inquire into the Truth of thofe 
Principles, upon which each Man builds his Sy- 
ftem of natural Knowledge. Secondly , Becaufe it 
is fufficient to our Purpofe if the Experiments be 
only true, let People deduce them from fuch 
Caufes, as they fhall Judge raoft confiftent with 
their own Hypothefis : Forafmuch as no Body 
can pretend to prove from fuch Pores, fuch a Fi- 
gure, fuch a Determination of Motion, fuch an 
attra&ive Force in the Parts of Matter (from which 
Principles moft Caufes are derived in this Age) 
whether it be pofflble that each of thefe are like- 
wife to be fpund in others ; and that the fame 
Power which has adapted the firfb to thefe Pro- 
perties, does likewife do the fame in others, by 
changing them every time according as it fhall 
judge it to be moft ferviceable to its great Ends 
and Purppfes. 


Sect. 
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Sect. XIII- Tranjition to another kind oj threefold 
( Objections. • 

I Might have made an end here of the Proof 
of the Poffibility of the Rcfurredtion in the fame 
proper Bodies, were it not that fome Atheifts pre- 
tend to defeat the fame after other manners \ 
Namely, Firfi, by unadmittable. Confeqaences, 
which they think they can draw from thence. 
Secondly, By the fuppolition of Things that are 
poffible, which notwithftanding, the Rcfurredion 
of the fame Bodies makes impoflible according to 
their Notions- Thirdly, by comparing the Bible 
with it felf (from whence all Chriitians prove the 
certainty of their Refurredtion) and by quoting 
fuch Texts out of it, which, as they would make 
us believe, feem to have very little agreement with 
a Refurredion in the fame Body. And I hope we 
fliall not appear tedious to the Learned, if we ftill 
add fomething here to obviate thefe Difficulties, 
efpecially if we ufe no other Proofs therein, than 
fuch as are founded upon daily. Experiments. 

Sect. XIV. Three Objections oj the firfi Kind. 

The Firfi Cotifequence then, which they think 
mull appear abfurd and unadmittable to every 
one, is. That in cafe the Refurreftion be made in 
the fame proper Body, a Child dying foqn after its' 
Birth, will rife again likewife as a Child, and with 
an imperfeft Body. 

The Second is, That if any one whilft he is yet 
a Child, lofes a Leg or an. Arm, and lives after- 
wards fome Years, and grows bigger, he mull 
believe that when he dies, he (hall rife again 
maim’d, and without Arm or Leg j or in cafe hi* 
Body be fupply’d with thofe Limbs, that .are 

S f f 4 wanting. 
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wanting, they will be wholly difproportional to 
the reft. 

The 'Third is. That if a Man is to rifejwith his 
own Body, it feems _ to them a necefiary Confe- 
quence, that almoft all Bodies will be entirely 
{pent and wafted, and much fmaller and lighter 
than they ought to be naturally at the Relurrc- 
ftion : Since moft Men before they die, fall a- 
way fo much through Sicknefs, and fome are fo 
exceedingly wafted by Confumptions, as to fall far 
ihort of that Weight and Size which belong to 
.their Bodies in Health. 

Sect. XV. Obje Elions of the fecond Kind. 

N o w the Fourth Thing which they Objeft, 
and which, thb 5 poilible in itfelf, they think the 
Belief of Chriftians renders impoffible, is the fol- 
lowing : If aCanibal or Man-eater fhould live a 
number of Years, and in all that time fhould ufe 
no other Food than human Flefti, it feemsimpof- 
fible to them that both the Canibal himfelf, and 
at the fame time all that have been devoured by 
him, can rife again with their own perfect and 
proper Bodies. 

Sec t. XVI. Objections of the third Sort front the 
Holy Scriptures. 

Now the Obje&ions which they themfelves pro- 
duce from the Holy Scriptures, are firft, fuch 
Texts where exprefs mention is made of a Refur- 
reftion in the fame Body ; as Job xix. ver. 2 6, and 
27, Tho after my Skin Worms deflroy this Body , yet 
in my Flefh fhall I fee God , whom I /ball fee for my 
felf, and mine Eyes fhall behold , and not another. And 
Paul, Rom. 8. ver. Ti.' He that raifed up Chrift/m» 
the Dead, fhall alfo quicken your mortal Bodies ; as al- 
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fo Phil- iii- ver. 21. Who JhaU change our vile Body, 
that it may be fafhioned like unto his glorious Body. 
We {hall noc repeat all the reft that are of the 
fame Tenour. 

Againft thefe Texts they oppofe fome Expref- 
fions of the faid Apoftle, 1 Cor.xv. ver. 35, 3 < 5 , 
37,38. which they think cannot be understood 
confident with the former ; for when before, he 
introduced an Objeftor ufing thefe Words, ver. 3 
But fome Men will fay , how are the Dead raifed up ? 
and with what Body do they come ! He anfwered the 
fame by a Comparifon of a Grain of Corn, ver. 
3 6 . Thou Tool , that which thou fowefi, is not quicken- 
ed except it die ; ver. 37. And that which thou fowefi, 
thou fowefi not that Body that jhaU be, but bare Grain , 
it may chance of Wheat , or fome other Grain, ver. 38. 
tut God giveth it a Body as it hath pleafed him, and to 
every Seed his own Body. From which Words there- 
fore they conclude, that we {ball not affume at 
the Refurre&ion the fame Bodies which are put 
off at Death ; but that they will be other, and 
different, and fuch as God gives according to his 
Pleafure. So that according to them, this Text 
feems to contradift the former, and likewife it- 
felf, becaufe if a Man fows any Thing elfe than 
the Body, that ftiail be, and that God gives to 
the thing fown, a Body as it hath pleafed him, ’tis 
impoffible. in their Opinion to be the fame Body 
of that Seed. 

Befides this, fome of ’em urge other Difficul- 
ties againft a Spiritual Body, ver. 44, and 46. and 
efpecially becaufe in ver. 50, it is faid, that. Fiefs 
and Blood cannot inherit the Kingdom of God. This 
feems to them contradiftory to the former Paffa- 
ges quoted from fob. 


Sect* 
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Sect XVII. Our Dejign here is not. to defcribe the Man 

ner. of the Refurreblion, -which -we mu ji leave to God. 

) - i , 

Befor E I pafs on to anfwer thefe Difficulties, 
Ifindmyfelf obliged, for the Inftru&ioo of fuch 
Chriftians as may happen to read this, to premife : . 

I. That our View here is not to account for 
the Manner of the Refurrettion of the fame Body, 
which great Myftery we muft leave to the Wif- 
dom and Power of God only ; nor have we un- 
dertaken any Thing more, than to fhew that fuch 
a Refurreftion involves no Impoffibility in it; and 
that the foregoing Objections raifed by fome 
Atheifts, even from the Holy Scriptures, in order 
to footh and quiet their own Confciences againft 
the Terrors of this RefurreCtion, may be eafily 
cleared up and removed, from what we find daily 
palling in the World by our own Experience. 

Sect. XVIII. A General Anfwer to all the Objtlli- 
ons againfi a RefurreElion , taken out of Scripture. 

II. T o return a general Anfwer to all that 
thefe unhappy Cavillers, and deplorable Bible- 
readers (I mean fuch as only lift the Scriptures to 
difcover Abfurdities therein, as I have known 
fome fuch) fancy they have found in that holy 
Word, which they can neither reconcile with their 
own Notions, nor with' other Texts that treat of 
this RefurreCtion. I fay, nothing more is required 
to anfwer thefe People, than what we find to be 
exprefly affirmed in the faid Scriptures ; namely, 
that in order to underftand the true H o w, and 
other Circumftances of the RefurreCtion, we muft 
according to the before-quoted Reply of our Lord 
to the Saducees, not only know the Scriptures, but 
likewife the Power of God, if we would not Err . 

§ E C V. 
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Sect. XIX. A bare Hypothecs is fufficient to {hew 
the Pofjibility of any Thing. 

T o difarm the Atheifts as much as poffible of 
all their Evafions, it is neceffary. to add, that tho* 
what we ffiould hereafter produce from natural 
Obfervations, could not be demonftrated to be 
ftri&ly true, but were only a Ample and naked. 
Hypothelis, it would carry with it perfe&ly the 
fame Weight and Force' in this Matter. Since to 
prove the poffibility of any Thing, there ought 
not to be more required from him that afferts it, 
than only to find out an Hypothefis containing the 
manner how it may come to pafs, and which in- 
cludes no Contradi&ion in it. I don’t think that 
any Atheift will deny this, fince it is own’d by 
thechiefeftof their Sedt. To begin then. 

Sect, XX. There is a Proper or Own, and a Vi- 
fible Body. 

I. Every Man has befides his Soul, a Body, 
which for fo far as it can be feen by all, we fliall 
exprefs by the Name of a vijible Body. 

II. This Body may be termed, in refpedt to 
thofe of other Men, one’s peculiar or particular 
Body, fince- a Man is thereby diftinguilh’d from 
others, and it is the Compofition of this particu- 
lar Perfon, and no other. 

III. But fince this •vijible and particular Body 
does undergo very many Changes, and according 
to the Difference of Years, and to the good or 
bad Conftitution of a Man, and otherwife, be- 
comes fmaller and greater, leaner and fatter, 
lighter and heavier $ and that it is even poffible 
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that one and the fame Matter may now belong 
to the vifible Body of one Man, and afterwards 
to that of another ,• as for inftance, if the Blood 
of one Man, by a Wound or otherwife, Ihould 
be fpilt upon the Earth, the Matter of it might 
ferve to feed fome Plant or Fruit, which being 
afterwards eaten by another, contributes to the 
Increafe of his vifible Body : And fince, notwith- 
ftanding all thefe Changes, every vifible Body does 
ftill remain the Body of the fame Perfon, it is ap- 
parent that there muft be fomething in the vifible 
Body which undergoes fo many Changes, from 
whence it has a Right to be always denominated 
the own Body of the fame Perfon, of which Term 
we flia.ll likewife make ufe in the following Dif- 
courfe, in order to make a Diftinftion between 
the own and vifible Body of every Perfon. 

IV. And thus it is plain, from what has been 
laid, that there is an cffen tial Difference between 
the own and vifible Body of a Perfon ,• fince many 
Parts of the laft can be joined to, and feparated 
from it, and even belong to more vifible Bodies 
than one ; but the own Body remains fix’d and de- 
termined to one and the fame Perfon only. 

S e c T. XXI. This DifiinBion is acknowledged by all . 

V. And that none may think that thisDiftin- 
flion between a vifible and an own Body is invent- 
ed by us, and has no Foundation in Truth ; it is 
known that if one fays of a Man, that he weighs 
200 ft. nothing elfe Is underflood thereby, than 
that it is his vifible Body which is of that Weight; 
blit if' one fays, that fuch a Man is 80 Tears old , it 
can only be meant of the own Body, fince all the 
Food that he has ufed in the laft io, 20, or 30 
Years of his Life cannot be Laid to have apper- 
tained 
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tained to his vifible Body the whole Space of 80 
Years. 

Sect. XXII. The vifible Body confifls of Fluid and 
of Solid Parts , and of La-ws. 

VI. N o w to inquire wherein this own and vi- 
fible Body does determinateiy confift, it muft be 
confefs’d, firft, that this own Body which helps 
to compofe the Perfon, is not the vifible Body 
wholly and folely,- See [Numb. IV.] it muft there- 
fore be contained within the vifble Body. ' . 

VII. This vifible Body confifts : 

Fir ft. Of Fluid Matters , as Blood, Whey, Lym- 
fba, Chyle, and Milk in Women that give fuck, 
and Water in which the Embryo lies in thofe that 
are pregnant ; various kinds of Glandular Juices 
from the Pancreas , the Glands of the Stomach 
and Inteftines, Gall, Spittle, Sweat and perfpir- 
ing Matter, Tears, Snot, Nervous Juice, and 
others, that have yet no particular Name ; to 
which fome add, Fat, the bitter Matter in the 
Ears, that in the Seminal Vefiels and the like, 
tho* they are fomething thicker than Liquors or 
Fluids. 

Secondly , Of Solid Matters, Flefli, Bones, Nerves, 
Membranes, the Teeth, &c. The modern Inqui- 
rers reduce them all to Bones and Nerves, as 
we have obferved already in Contemplation XI. 
Sefl- 17. ' 

Thirdly , Each vifible Body, whilft it is alive, 
has its particular Laws ; thus there are Laws in 
Human Bodies, according to which are regulated 
the Confumption or Digeftion of the Food in the 
Stomach, the Separation of the Chyle from the 
grofler or excrementitious Matters, the Sanguifi- 
cation or Converfion into Blood, the Separation 
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of the Humours, the Motion and Nutrition 
whereby the faid Blood is turned here into Bones, 
there into Nerves and Tendons, in another Place 
into Membranes, &c. befides Generation and 
Production. According to thefe Laws, we' fee 
that when a Piece of Bread is eaten by a Man, a 
Dog, a Fowl, and a Carp ; in the three firflit is 
turned into different kind of Flefh, in the laft it 
becomes Fifh ; and the fame Food makes a white 
Skin in an European , and a black one in a Moor , as it 
makes one Man fat and another Man lean ; and we 
find that Children ufing the fame Food are fub-* 
je£t to the fame Laws ; that the Stomach of one 
digefts with Eafe and Pleafure, one kind of Food, 
as the Stomach of others does another. 

l. •’ < 

S e c t. XXIII. The own Body conffts , in a manner, 
of no Fluid Parts , nor of Laws , Jnit almofi only of 
foltd Parts. 

VIII. So then the own Body of a Man muff 
confift of one or more of thefe three, Fluids, So- 
lids, and Laws. 

It does not feem to confift of the Fluids, fince 
many of them are changed, become more or lefs, 
and may be intirely feparated from the Body, 
whilft at the fame Time it {hall remain the proper 
and own Body of the fame Perfon : Thus the 
Blood daily diminifhes by the Separation of Hu- 
mours, and by Perfpiration, and is as daily in- 
creased by a new Chyle ; not to mention great Ef- 
fufions of Blood both in Men and Women ; of the 
laft of whom, I knew one who in a few Years 
had loft much more Blood than the Weight of 
her whole Body was equal to; now whether it 
was a Blood confiding of this or that Matter that 
flowed thro’ her Veins, her Body remained un- 
queftionably the fame proper Body. 

Nov/ 
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Now fince the Blood does not belong effential- 
ly to the proper Body, neither can all the Hu- 
mours that are feparated from it, be copnted tc» 
belong to the fame, forafmuch as they are daily 
changed j thus Fat is diminished by Leannefs, 
and other Fluids by other Means, from thence 
we may conclude, that hardly any, at leaft very 
little, of the Fluids, are neceffary to the Compe- 
tition of what we call the own Body. 

IX. No w that the Laws likewife do not be- 

long effentially to the own Body, is apparent j 
Firft, Becaufe the fame are frequently changed in 
the fame Men, whilft they remain in the fame Per- 
fons : Thus Experience teaches us, that tick and 
healthy People, young and old, are not fubjeft 
to the fame, Laws, which holds true both in 
Men and Women. Secondly, The fame may be 
inferr’d, not only becaufe the Body is material, 
and the Laws do only confift in certain Motions 
and Properties, but particularly (which puts the 
thing pafl: all doubt) becaufe a dead wjible Body, 
in which it cannot be faid, that thefe Laws do - 
any longer prevail, is as much efteemed to com- 
prehend the own Body of the deceafed Perfon, as 
when it was living. ... T . , . ; • 

■> - . . . c. r . 

X. Lastly, Since it plainly appears, from all 
the foregoing* that a Body may ftill continue the 
own proper Body of the Perfon, tho’ filled with 
Humours and Juices quite different from thofe it 
once had; and that fuch Fluids may be likewife 
moved by quite different Laws, but even thofe Laws 
may alfo entirely ceafe when the Body is dead j 
we muft therefore only feek for this proper own 
Body in the fimple and naked folid Parts thereof. 


Sect, 
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Sect. XXIV. The own Body confifts either of a 

Stamen or Principle unfolded only ; or elf e of a 

Stamen, that grows and increafes by the Addition of 

Foreign Particles. 

XI. Now to treat more clofely of thefe folid 
Parts : 

It is very well known to thofe that are verfed 
in the Inquiries of the prefent Age, that as the 
Plants and Animals, fo likewife Man does confift 
of a firft Principle or Stamen , which may there- 
fore be denominated the own Body, or at leaf! 
fomething that contains the fame ; as has been al- 1 
ready (hewn in the XVIth Contemplation. 

The Parts of this Stamen are in the Growth of 
it, and from time to time expanded, or unfolded, 
and cloathed as it were, and filled up with other 
Particles continually, till the vifible Body of a 
bigger, and at leaft of a full grown Creature, re- 
fults from it. 

Now fince this Stamen, during the Growth of 
a Body, is clad and fluffed with other Matter in 
and about it, and fince it contains all the folid 
Parts of the Body in Proportion to its Bignefs, 
either this fimple expanded Stamen, without any 
other adventitious Matter, muft be admitted and 
allowed to be the own Body, or elfe the fame 
Stamen filled and cloathed with that Matter, 
which afterwards becomes Bones, Flefh, Liga- 
ments, Membranes, &c. fo far as thofe compofe 
the folid Parts of a Body, muft be reckon’d the 
own Body ; one of thefe is certainly true. 

We fhall therefore, in both thefe Cafes, one of 
which muft needs be admitted,, endeavour to folve 
theObje&ions of Atheifts ; and firft, thofe which 
they are ufed to bring from Nature, and next 
from the Holy Scriptures. 


Sect.’ 
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V , 

Sect. XXV. How a Man may be faid to rife again 
with his own proper Body, in the firft Cafe. 

XII. I f it be fuppofed that the bare Stamen 
expanded according to the Bignefs of the Body, 
without the Acceffion of any other Matter, to 
fill and cloath the fame, be the own Body, 
and which is to continue fo in all Men from 
their Birth to their Death there will be nothing 
more required, that fuch a Perfon fliould rife with 
his own Body, than that only this Stamen, fepa- 
rately from the Particles that cloath and fill the 
Body, Ihould remain, and be continued in its own 
little Subftance, and that the great Author of out 
Refurreftion Ihould, after Death, unfold, fill and 
cloath the fame into a vifible Body, with the fame 
Matter that belonged to it before, and in its Life- 
time, when it was a vifible Body •, or elfe with 
fuch other Matter as he fhall be pleafed to ufe,' 
We fhall not fpeak of the altered or changed Pro- 
perties and Faculties, fince they do not affedt the 
Matter thereof, nor do change the own Body as 
to its Elfence; but refer it to the Word of God, 
touching the fame. 

Sect. XXVI. The own Body, tho fitted with othef. 
Matters , remains the own proper Body of the fame 
Perfon. 

XIII- Before we proceed any farther, let rnd 
add two things that may obviate all Objections 
againft what has been lately faid. 

Firft, That an own Body, tho’ filled and cloath- 
ed into a •vifible Body with other Matter that ne- 
ver belonged to it, does neverthelefs remain the 
own proper Body of the fame Perfon ; nor does this 
want much Proof, fince any one that has fallen 
V o l. III. Ttt awa^ 
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away by Sicknefs or Pain, if after his Recovery 
he becomes bigger and fatter, and for that Pur- 
pofe has ufed Food that was never any part of his 
own Body, will always be reckon’d to have been 
the fame Perfon, and confequently to have been al- 
ter’d by becoming fo much more ’vifihly bigger 
and fatter. 

Sect. XXVII. When any one dies , a great deal of 

that Matter which belonged to the vifible Body, will 

be Jcfarated therefrom. 

XIV. Secondly, That when a Man has lived 
fome Years, a great Quantity of that Matter 
which belonged to his vifible Body, may be fepara- 
ted from it, and he ffcill remain the fame Perfon 
infomuch that the own Body undergoes no Change 
by the Lofs or Acceflion of fuch Matter that helpt 
to make it a vif.ble Body. 

To prove this. Let us again fuppofe a Man 
that is 80 Years old, and that weighs 160 Pounds, 
and who, reckoning one Day with another, 
after Breakfaft, Dinner, and Supper, ' unites 
but one Ounce every Day of the Food he ufes, 
to the fluid and folid Parts of his Body, in 
order to repair what he lofes by Perforation, 
and other Ways ; according to which, without 
reckoning the Weight of his whole Body as foon 
as he was born, there would be 80 times 365, 
which is 29,200 Ounces, or 1825 Pounds of 
nutritious Matter, that has gone towards • the 
Compofition of his vifible Body in the Space 
of 80 Years ; from which if we fubftraft thofe 
1 60 Pounds, there will ftill remain 166 5 Pounds, 
which during his Life-time, when they wereatfirfl 
nothing but Wheat, Rye, Filh, Flefh, &c. did not 
belong to his Body, but were quite foreign to it, 
and might have as well have gone towards the 

Compo- 
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Compofition of any other Man’s vifible Body, as 
of hisj . and which afterwards have feryed to 
nourifh his vijible Body for fome Time, and final- 
ly have been feparated again from it ; in all which 
Cafes none can deny that it has been the fame 
Perfon, and therefore always preferved his own 
Body, from which, what has been faid before is 
fufficiently demonftrated. 

Sect. XXVIII. The three Objections o/Seft. XIV. 

anfwerd, in cafe the own Body conffls of a bare 

Stamen. 

XV. Now to return a particular Anfwer to 
the particular Obje&ions flatted by the Atheifts, 
Sett. XIV, and XV. and which they pretend to 
raife from Nature, upon this Foundation, that the 
bare Stamen does only remain the own Body, and 
is only expanded or unfolded from itfelf into a 
larger Size, by extending the Parts of it farther 
from each other (of which an Example may be 
feen in the XVIIth Contemplation) there is no 
need of any other Argument than the following: 

If a Child were to rife again as a Child in its own 
Body, the Matter of its Stamen need only be prefer- 
ved and be again filled up at the Refurredlion by 
other or by the fame Particles by which it had 
been increafed before. 

If a Perfon is to be raifed as full grown, the 
aforefaid Stamen needs only to be expanded after 
the fame manner as it would have been in the 
Life-time, and then filled up and cloathed with 
Matter, which, when it remained alive, and in- 
creafed in Bulk, would have ferved for filling up 
the fame ; in which Cafe, every one muft acknow- 
ledge, that the fame Perfon would have rifen. 
again in his own proper Body. ' 


* 
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The fame may likewife be faid,. if any one that 
is now a Man, and had loft a Leg or an Arm in 
his Childhood, fhould die ; for here it is only re- 
quifite, that that Part of the Stamen which was 
to compofethe Arm or Leg, fhould be expanded, 
filled up, and cloathed, in Proportion to the big- 
ger Body, as has been fhewn before concerning 
the fmaller. 

Moreover, if any one dies lean and wafted, 
and at the Refurreblion his Body is filled with 
Matter, which did either never belong to him, or 
otherwife, with fuch as had before filled up his 
own to a •vifible Body, why fhould he, at the Re- 
furreSiion, be lefs accounted the fame Perfon, and 
be reckon’d lefs to enjoy his own Body, than Job 
is faid to remain the fame Job, and to have retain- 
ed his own Body, as well, when by the Goodnefs 
of God he was reftored to his former Strength 
and Health, as when he was fo wafted, as to be 
able to fay of himfelf. Chap. xix. ver. 20. My Bone 
cleaveth to my Skin and to my Flejh, and I am efcaped 
with the Skin of my Teeth ? Now it is very proba- 
ble, that that which render’d his •vifible Body big- 
ger and heavier after his Recovery, confifted of 
fuch Food and Matter as did not before belong 
to the fame. 

Sect. XXIX. The ObjeElion in Se<51:. XV. an- 
fwer d upon the fame Foundation. 

XVI. Finally, if now even a Canibal had, du- 
ring his whole Life, fed upon nothing but the 
Matter of the •vifible Bodies of Men, and it had 
only pleafed God to hinder that the • Stamina of 
all thofe whom he had devoured fhould have 
been converted into Food, but that they fhould 
have paffed thro’ his Body with other excre- 
mentitious Matter ; what Impoffibility is there 
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that the particular Stamen of each Perfon (which 
we here fuppofe to be the own proper Body) fhould 
be feparated from thence, and filled up again by 
other proper Matter, or, it may be, by fome that 
had ferved the fame Purpofes before, as well as 
other dead Bodies. For it has been already 
fhewn, in Numb. XIV. that when a Perfon dies 
after fome Years, there are always a great Num- 
ber of Particles feparated from his Body, at the 
Time of Death, which had ferved before to the 
filling up of a vifible Body. 

Thus likewife may the Stamen of the Canibal 
himfelf remain alone, without any of its expand- 
ing Fluids, and be filled up with others at the 
RefurreBion , and he accordingly may rife likewife 
in his own Body. For who can deny that any 
Man, for inftance, that has lived twenty Years 
upon human Flefh, and after that, fifty Years more 
upon Bread, does not, in both thefe Cafes, retain 
his own Body ? For which Reafon the proper Bo- 
dy of any Perfon does remain the fame proper 
and own Body, tho’ filled up with other Fluids. 
See Seft. XXVI. 

Sect. XXX. The vifible Body of a Man may be 
very much emaciated , and yet remain his vifible 
and. own Body. 

XVII. Now to pafs on to the fecond thing 
mention’d in Setb. XXIV. and tofolvethe Ob- 
jedions of the Atheifts by this other Principle, 
that the own Body of a Man does not only confift 
of the fimple Stamen , but does moreover always 
comprehend fome of the filling and cloathing 
Matters which adhere to the faid Stamen, altho’ 
what has been already mention’d be fufficient to 
dsraqnfirate the Poffibility of a Refurredion in 
j T 1 1 j .the 
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the own Body, againft . all Atheiftical Evafions 
whatfoevet : • ' . 

Let me here premife, that it is experimentally 
known to many, that the vifible Body of a Man may 
be extreamly emaciated, or become very lean, and 
yet remain his own, and likewife his vifible Body. 
Accordingly twolnftances, among many other, do^ 
particularly recur to my Mind; the firft was of a 
Perfon who had before been very Mufculous and 
Flefhy,but was, without any vifible Feaver, fo ex- 
ceedingly reduc’d by aMarafinus or Leannefs, that 
his Legs and Arms, and all his Body befides, ap- 
pear’d to them that faw and felt him, to be no- 
thing but Bones or a living Skeleton ; his Skin 
was all over blackifh and very hard, cleaving al- 
moft infeparably to the Bones ; nor could we ex- 
ternally difcover the leaft Softnefs of any Mufcles, 
of which, notwithftanding, the folid Parts remain- 
ed under the Skin. 

The Second, who was likewife before a 
very corpulent and fat Man, upon the burfting 
of three Vefl'els in the Lungs, call’d by the Ana- 
tomifts Vomica Pulmonum (from the leaft of which, 
there proceeded by Coughing and Retching as 
much Matter as would fill half a common Bafon, 
and from the biggeft much more, in lefs 
than an Hour’s time) was in a little while redu- 
ced to fuch a Leannefs, that his Flefh was quite 
wafted ; and the fame was attended likewife with 
a continual Cough, which lafted even a great 
while after he was afleep. Notwithftanding 
which, both thefe Perfons afterwards recovered 
their Health to fuch a Degree, that the firft of 
’em was again plump and flefhy, and the other 
grew extreamly fat. I have related both thefe Hi- 
ftories, becaufe no Body, ever queftion’d, nor can 
it at all be doubted, that thefe Men, in both thefe 
fo different Cafes, were the fame Perfons, and that 

their 
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their Fat as well as their Lean Bodies might 
and ought to be denominated their vifible and 
own Bodies. 

Sect. XXXI. The own Body, tho * allowed to be a 
Stamen, with an Accretion of foreign Matter, con- 
fifls of nothing elfe but of f olid Particles, and chiefly 
of Bones. 

XVIII. Before we proceed, it muft be here 
again obferv’d, that the own Body of a Man, tho 3 
confifting of a Stamen, increafed with other Mat- 
ters is, as has been already hinted, only compo- 
fed of Solid Parts ; forafmuch as the Fluids and 
the Laws are daily changed, and the laft of ’em 
do entirely ceafe at the Time of our Death. 

Moreover, fince a vifible Body, tho’ reduced 
to fuch a Leannefs as we have juft now {hewn, 
may continue to be the ■vifible Body, having ne- 
ver been entirely deprived of its Fluids during its 
Leannefs, the own Body muft be ftill lefs in Mat- 
ter than the emaciated vifible Body. 

Finally, that this own Body does confequently 
confift of nothing elfe but Bones and Nerves, of 
which likewife the Membranes, and of them the 
Tubes of the Flelh are compofed, (See Contem- 
plation XI. Sell. XVII.) and the faid Flefli, when 
the Blood and Humours are feparated from it, 
is fo very fmall a Part of the vifible Body, that it 
can hardly be feen, nor even / felt externally in 
the greateft Leannefs ; fo that from hence it ap- 
pears, that the real own Body does chiefly confift 
of mere Bones. 
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Sec t. XXXII. The Three ObjeSlions mentioned 
in Sect. XIV. folved upon the Suppofition that 
the own Body does conjifi of a Stamen increafed to 
a certain Bignefs. 

XIX. Nowin order to folve the former Ob- 
jections likewife from this Second Principle, of 
which mention has been made in SeSl. X^IV. 
Suppofe a Child to die, if it be to be raifed again 
as a Child, it is unqueftionable that it puts oft 
by Death its own Body in the viftble one. 

If it be to rife as a full grown Perfon, it is 
certain that no Atheift can deny, but that this 
own Body of the Child would have been filled up 
and cloathed with other Matter that never belong- 
ed to the fame, if the Child had lived to Man’s 
Eftate, and yet it would have remain’d the own 
Body pf this Perfon. Now. in cafe the Body of 
fuch a Child ftiould at its RefurreCtion be increa- 
fed with the fame Matter which would have been 
rnade ufe pf if it had remain’d living ; what Rea- 
fon can there be to affirm, that fuch a grown Bo- 
dy would not have been the Child’s own Body in 
the one Cafe as much as in the other ? 

The fame Thing may likewife be apply’d to a 
Perfon, that in his Youth has loft a Leg, or an 
Arm, or any other Member; as likewife to thofe 
Objections, that moft Men muft rife again with 
meagre and wafted Bodies. , Forafmuch as we 
have ftiewn above, SeSl. XXX. that not only a 
Body almoft utterly emaciated, but alfo in the 
Cafe of Job, the fame Body fill’d with other 
Fluids (fuch as never bejonged to it before) may 
remain the vifible Body of the fame Perfon ; and 
no reafon can be given, why that which happens 
at the RefurreCtion to a Body emaciated by Sick- 
nefs, may not likewife be apply’d to a Body 
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fill’d with Parts that render it much more beau- 
tiful, and denominate it the own and vifible Body 
of the fame Perfon ; the rather, iince fuch a Re- 
pletion or Augmentation may likewife be made 
with fuch Matter, which even had ferved- before 
to the filling up of the fame Body in its Life- 
time ; of which, at the Refurredtion, there will 
beat hand a great Quantity, and more than is 
neceifary. See Sett. XXVII. 

Sect. XXXIII. The Objections, of Seft. XV. 
anfwer’ d from the faid Principles. 

XX- Fi n a ll y, to return an Anfwer to the 
Difficulty which thefe deplorable Philofophers 
think impoffible to be folv’d, and which they 
fetch from the Example of a Canibal , who was 
fuppofed to have devour’d a great many Men, 
and to have ufed no other Food : Thefe Gentle- 
men are defired to obferve in the firft Place, that 
the Foundation of their Miftake confifts herein, 
viz.. That the Body of fuch a Man-eater can be 
nourifti’d as well by the own as vifible Body of 
one or more Perfons, the contrary whereof is 
true. 

To prove this, can a Canibal fupport his Life 
(not to fpeak of his Health) therewith, if nothing 
but fuch emaciated Bodies as we have defcribed 
above, were allowed him for Food? Can he 
likewife eat Bones that are withered to a greater 
degree even than fuch as are dried in the Sun ? 
Can he be nourifted with Nerves and Membranes 
entirely and perfe&ly diverted of all their Juices ? 
For a vifible Body, though never fo much emaci- 
ated, can neverthelefs be in no fenfe eileemed an 
own Body, as long as there are any Fluids there- 
in, as we have fliewn above. Sett. XXII, and 
XXIII. 


On 
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On the contrary, daily Experience teaches us, 
chat what we make ufe of for Food does belong 
only to the vijible Body of an Animal, and the 
Fluids that are therein. Thus we know that the 
Gravy of Roaft-Meat, and the Soup of that 
which is down-boiled, yields a very hearty Nou- 
rifhment, but that the folid Particles belonging to 
thofe Bodies upon which we feed, are feparated 
from the Nutricious Juices, andpafsoff through 
the Body. 

To conclude ; Since now the own Body muft be 
confidered abftra’Ctly from any Humours and Jui- 
ces, and fince all that ferves for the Food and 
Nourilhment of a Man-eater, muft only be divi- 
ded from the vijible Body of the Perfon devour- 
ed; it is plain, that altho’ a Canibal had de- 
voured hundreds of vijible Bodies of other Men, 
it would likewife happen, according to the com- 
mon Courfe of Nature, that the folid Particles 
diverted of all their Juices, or the own Bodies of 
the devoured Perfons, would be difcharged, or 
caft out unmingled with thofe of the Devourer; 
and confequently that each of them plight ap- 
pear Separate and entire at the Time of its Re- 
furreElion. 

Sect. XXXIV. ConviBions from all the foregoing 

ObjeBions. 

XXI. N o w let an unhappy Atheift ask him- 
felf ferioully, and in his Retirement, whether all 
thefe Objections which he is wont to fetch from 
Nature, can fecure him againft the poffibility of 
a RefurreBion fo much dreaded by him ? And if 
he argues without a Refolution of not believing 
the fame, whether thefe ftudied Evafions can free 
his Mind from the continual Terrors that muft 
unavoidably follow the leaft Reflections of an 

ap- 
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approaching Refurre&ion, and the Confiderati- 
ons of appearing before the Judgment-Seat of that 
Juft and Almighty God, whom he has fo fre- 
quently, and fo unworthily Blafphemed ? 



CONTEMPLATION XXIX. 

Of Unknown Things. 


Sect. I. Tranfition to Unknown Things. 

S INCE we have endeavoured in the forego- 
ing Contemplations, to fhew from a very fmall 
part of what is known to us both in the great and 
little World (and we hope likewife with unquefti- 
onable Succefs) that there is fuch a Being as a 
Wife, Mighty, and Gracious God ; we might here 
put an end to this Work, were it not that even in 
thofe things which are ftill unknown, and which 
perhaps will remain for ever unknown to all Men, 
there did not feem to remain fome Proofs great 
and ftrong enough to bring unhappy Atheifts to a 
better Mind. . 

* 

Sect. II. That there are many Things flill unknown. 

It will not be very necelfary to ufe many Ar- 
guments to prove, that there are an unexpreffible 
Number of Things in the Viiible World, as yet 
unknown to all Men. The different Opinions 
which prevail among the greateft and moil learn- 
ed Men, about the Caufes of the fame Appearan- 
ces, prove this Affertion plain enough ; and one 

oa'ighl 
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might well judge a Man very uncharitable, who 
when any one among thofe Learned Men had 
proved properly and experimentally the Truth of 
his. Opinions, Ihould think of all the reft, that 
they could be fo unreafonable as to refufe to com- 
prehend, or fo fiupid as not to be able to com- 
prehend this Truth : At leaft this is certain, that 
if there be three Perfons of different Opinions, 
two of them, and it may be all three, know no- 
thing of the matter. And, not to repeat here the 
Confeffions which great and famous Mathemati- 
cians have made of their Ignorance of many 
things, with a generous Self-denial (of which one 
may fee one Example in the thirteenth Hydrofiati- 
cal Proportion of Dr. Wallis, and another in the 
eighteenth Optical Letture of Dr. Barrow, Sett. 13.) 
let the proudeft and moft felf-conceited Atheift 
tell us, whether there is any real particular thing, 
fuch as the ffnallefi Leaf of Grafs, or the mofl contem- 
ptible Infett, that are perfe&ly known to him ; and 
concerning which, numberlefs Queftions might be 
propofed to him, whereof he would be fcarceable 
to anfwer any ; at leaft, could he tell us concern- 
ing one of thofe, or any other material Being, 
how the fmalleft and original Particles thereof are 
formed, how difpofed, how moved, and what 
fort of Pores or Interftices they make with one 
another ? And even, not to go fo far, could he 
with all his Wifdom be able to fay, how a thing 
would appear through a good Microfcope, . unlefs 
he had taken the pains before to examine the 
fame ? And after all, fince there are fo many 
things which are quite out of the reach of the 
niceft Inquiry, one may eafily conclude, that in 
each of them there is a great deal that is wholly 
unknown to him. But this mayfuffice here, fince 
I cannot imagine that there is any body who 
would pafs for wife or reafonable, that will hot 

readily 


The Religious Philofopher. 1067 

readily own, there are many things of which he is 
entirely ignorant. 

Sect. III. Atheifiical Objections anfwered. 

I Know very well, that among thefe unhappy 
Men there are fome, who to elude the Proofs of 
a Wife God (the veryThoughts of which is dread- , 
ful to them) endeavour to fcreen themfelves againfl: 
the Reproaches of their convinced Minds behind 
thefe unknown things, faying, that if there be ftill 
fo much unknown, how can we extol the Wifdom 
of a Great Creator, which can only manifeft itfelf 
in the things that are known ? To anfwer which, 
before we proceed any farther, and for the Satif- 
faftion of fuch as may ftumble thereat, we affirm, 
Firftt That the Wifdom and Skill of an Artificer is 
not fo much difplayed by the number of Things he 
has made, as by the Contrivance and Workmanfhip 
that appears in each of them. For inftance, need 
we defire to fee any more than one Watch well 
made and skillfully put together, to judge of the 
Knowledge of the Maker ? And . if we fee but 
one compleat Pi&ure of a Painter, will it not be 
fufficient to acknowledge him to be a great Ma- 
tter ? Now if this be true, as it cannot be con- 
tradicted, I leave it even to the Atheift himfelf, 
whether he mutt not own, that in the foregoing 
Difcourfes not one, but very many Inftances have 
been produced, of a Wifdom that governs the 
World ; and confequently, altho* there be an in- 
finite number of Things ftill unknown, whether 
thofe which we now know are not abundantly fuf- 
ficient to demonftrate the Wifdom of their Maker: 
The rather, fince that in knowing all thefe things, 
we know a great deal in refpeft of others that 
have never inquired into, nor read the Difcoveries 
in Natural Philofophy ; which, however, is very 

little. 
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little, in companion of what remains to be {till 
known. 

Secondly, Thefe Objeftors mult be told, that a 
Man may be entirely ignorant of the Stru&ure of 
a Machine, and of the Manner how it is put to- 
gether, and yet not be the lefs fatisfied of the 
Art and Wifdom of him that framed it ; efpeci- 
ally when one fees that it is accurately and nicely 
adapted to perform fome great and ufeful Deiign. 
For can any body obferve a good Microfcope, 
confifting of two or three Glaifes, fo wonderfully 
contrived for viewing the very fmalleft Objefts ; 
or a noble Telefcope, made ufe of for the clear 
and diftinft contemplating the Heavenly Bodies, 
fo vaftly diftant from us, and confequently invifi- 
ble to our naked Eyes ; or a fine Clock, ihewing 
the Days, Hours and Minutes, and endued with 
feveral other Motions, and yet perfwade himfelf, 
that all thefe were made without any Skill or 
Contrivance, only becaufe the Structure and Dif- 
pofition of them are unknown to him ? 

Sect. IV. Unknown Things, tho in themfehes not 
conceivable, do yet prove the Greatnefs of God. 

I f now it be obvious to every one, that from 
what has been faid about Unknown Things, even 
Reafon will teach us that God may be magnified 
thereby ; the Wifdom of his Holy Word, tho" it 
were not allowed to be Divine,, does likewife ap- 
pear as plain from thence • not only becaufe it 
does not make ufe of any Philofophical or Mathe- 
matical Demonftrations to prove the Power, Wif- 
dom and Goodnefs of God • but particularly, be- 
caufe it makes ufe of things that are unknown to 
Men, and even unfcrutable, in order to convince 
us of the infinite Perfe&ions of God, of the Mean- 
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nefs and Vilenfefs of Man, and to fliew the Rea- 
lons that we all have to praife Him and admire 
his Glory. 

-To give an Inftance thereof : Whether we fup- 
pofe the World and all material Beings in it, to 
have been produced in the Beginning by the com- 
manding Word of an Adorable Creator, as is con- 
felfedby Chriftians; or whether, according to the 
Hypothefes of unhappy Atheifts (for higher than 
an Hypothefis they cannot pretend to go) it 
fhould be admitted, that if not the Form, yet the 
Matter of the \Vorld is Eternal : This at lead will 
unqueftionably refult from each of thofe Hypothe- 
fes, that all the Particles of which all human Bo- 
dies are compofed, have exifted as long as the 
World, or as long as all Matter itfelf. 

Now then no body can deny (becaufe it ap- 
pears too plain by Experience) that all the Parts 
of our Bodies did at firft exift in the Food that 
has been made ufe of for the Growth and Increafe 
thereof, and confequently in Wheat, Rye, Bar- 
ley, Rice, as alfo in the Flefh of Oxen, Sheep, 
all kind of Fowls and Fifhes, in the Fruits of all 
Trees and Plants, and, in one Word, in every 
thing that ferves to fupport the Life of Man. 
Confequently that they were likewife to be found 
in every thing from whence fuch Plants and Ani- 
mals have been produced, that is to fay, in Earth, 
Water and Air; and thus tracing them ftill back- 
wards, we meet with them in every thing where- 
of this very Earth, Water and Air confifts, name- 
ly of corrupted and putrified, burnt and confirmed 
Bodies. So that if we go back from one thing 
to another, and follow this -Thread to - the Begin- 
ning of the vifible World, muft not every one 
that ferioully confiders the fame, be convinced, 
that his Body, and all the Parts of which it- at 
prefent confifts, have inceflantly pafled from one 

Mix- 
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Mixture and Compofition to another, for as many 
Ages as the World has lafted ; fo that thefe our 
Hands and Feet, and' ail the Limbs we now pof- 
fefs, have, with refpeft to their original confti- 
tuent Particles, been difperfed and fcattered thro* 
infinitely different Places for thoufands of Years 
paft, growing in Plants upon the Ground, walk- 
ing with Cattle in Meadows, flying with Birds 
in the Air, fwimming with Fifhes in the Water, 
and plowed up in the Furrows of the Earth. 
And fince Water and Air likewife do bear a 
part in the Compofition of our Bodies, the 
Particles thereof which are now mixed with our 
own Flefii, have been exhaled out of Rivers, have 
afcended- in Vapours, and defcended ' in Rain, 
Hail and Snow, have been kindled in Lightning 
and other Meteors, have been fcattered in Storms, 
and wafted backwards and forwards to all parts 
of. the World by the Winds ; and thus in num- 
berlefs Places, at numberlefs Times, and after 
numberlefs Manners, have undergone numberlefs 
Compofitions and Mixtures, till they have been 
finally colle&ed and become the conftituent Parts 
of thefe our Bodies. 

Now tho’ nothing of all this implies any IufL 
nity, or any Incomprehenfibility ; yet the mod 
felf-conceited Atheift mud acknowledge, that 
neither he, nor any one elfe can ever be able to 
trace this his Genealogy or Pedigree ; nor to fay 
in what Figure, in what Strufture, or in what 
Places the Parts of his prefent Body have refided 
from the Beginning of the World ; and that a 
greater Knowledge than that of all Men living, 
is requifite to return a proper Anfwer to this 
Queftion. 

And the Almighty feems to have propofed 
much the like Queftion to Job, to convince him 
in the ftrongeft manner of the Divine Glory and 

Greatnefs, 
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Greatnefs, and of his own Vilenefs and Nothing- 
ness, in the following Words: Where waft thou 
when 1 laid die Foundations of the Earth ? Declare , 
if thou haft Underftanding. Ch. xxxviij. v. 4 . 

After the fame manner we find King David 
taking an occafion to praifeGod, and to acknow- 
ledge his Works to be wonderful, from the Things 
that were unknown to him, but manifeil to God 
alone. For after having confefled his own Igno- 
rance, and extolled the infinite Knowledge of 
God in thefe Words of the CXXXIXth Pfalm, 
Ver. 6. Such Knowledge is too wonderful for me ; it is 
high , 1 cannot attain unto it ; he continues to fay, 
in the 14 th and following Verfes, I will praife thee, 
for 1 am fearfully and wonderfully made. And, as if 
he did not thereby fufficiently acknowledge his 
own Ignorance, he adds. Marvellous are thy Worksi 
and that my Soul knoweth right well. My Subftance 
(otherwife my Bones or Strength) was not hid from 
thee when 1 was made in fecret, and curioufty wrought 
in the low eft parts of the Earth. Thine Eyes did fee 
my Subftance yet being imp erf eel, and in thy Book all 
my Members were written , which in continuance were 
fajhionedj when as yet there was none of them. 

I fhould not have repeated thefe things here, 
having had occafion to fpeak of them more than 
once already, were it not that we find much the 
fame Expreffions about the Exiftence of a human 
Body, as are analogous and unifornv to the various 
Obfervations and Difcoveries of the greateft Na- 
turalifts of our Age : And that an Infidel may be 
fully convinced thereof, let him only read what 
the great Harvey writes thereupon, Exerc. 5 6. de 
Ord. Part, in Gen. s 

We (hall find ill the aforefaid Ifreatife, that 
feven in the fecond Month, the whole Frame of 
the little Embryo is of fuch a fort of inconfiftent 
Subilance, that it cannot be touched without it 
fee laid in Water. Let then the Atheift confider, 
V o l. III. U u u Whether 
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whether King David had not reafon to fay, that 
he -was fearfully made l And would he not be 
frighted, in feeing how eafily his precious Body 
and the tender Limbs thereof may be fqueez’d to 
pieces, or turned to a mifhapen Creature, even by 
the Motion of the Mother’s Bowels, and other 
Caufes ? 

Secondly, The aforefaid Prophet fays alfo, that 
he is wonderfully made ; and after the fame manner 
we hear the famous Philofopher Harvey expreffing 
himfelf with Amazement, Mirum di&u , or, ’tis 
wonderful to fay it, how far the Embryo or Fruit 
is in the fourth Month advanced in Bignefs, being 
grown from the length of an Inch to a Span. 

' Thirdly , The Pfalmift of Jfrael, who names 
his firft Beginning an imperfeSl Subftance, could 
hardly exprefs this with more Emphatical Words 
than the abovementioned Author, when he 
tells us,' that in the third Month the little 
Limbs begin to appear ; but he adds, Rudi tamen 
forma ; that is, in a rough or irregular Form ; in- 
fomuch that even the Mufcles could not be then 
diftinguifhed, tho" the Flelh, or greateft part of 
the Body be compofed thereof. And when he 
proceeds to defcribe-an Embryo four Months old, 
he fays, that the Head of it was very large, the 
Face without Lips, Cheeks, or Nofe ; that the 
Mouth was likewife very large, and the Tongue 
viiible therein, but the Eyes were fmall but with- 
out Eyelids ; that the Flelh of the Forehead, 
which covered the whole Crown was not yet car- 
tilaginous, far fhort of having acquired the 
Confiftence of Bones. Now what Atheift can fay, 
that the Holy Scriptures do not without Reafon 
compare the Origine of all Men to an mperfell 
Subftance ? The rather, if we add thereto what 
Mr. Dodart fays in the Hiftory of the Academy of 
Sciences, 1701, p. 2 6. It is plain, that a Foetus has 
very different Proportions from thofe of a grolvn Perfon ; 
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and that if the Limbs of a Man -were made accordingly, 
they •would be quite monjlrous, and hardly pafs for human. 

Laflly, Thefe Expreflions, In thy Book all my 
Members were written , which in continuance were fa~ 
Jhioned when as yet there was none of them, Pf. cxxxix. 
v. 16. do fiiew how well known to him that in- 
fpired the Holy Penmen, were thefe daily Chan- 
ges of a Foetus, after the fame manner as they have 
been obferved in our Ages by the aforefaid Harvey 
and Malpighi, and as they have been defcribed 
in Birds by the latter from day to day. 

To conclude then; Let an Atheill confider, 
from the few Paffages here quoted, and from a 
great deal more that he will find in the above- 
mentioned Authors, how much is unknown to him 
of his own Formation, and how exceedingly he 
is beholden to that great Wifdom and Power 
which expanded him from the little Stamen and 
Clew in which he was roll’d, firft to an imper- 
fect Subftance, and afterwards to fuch a noble 
and well-contrived Body, without the leafl 
Knowledge or Concurrence on his own part. 

Sec t. V. It is unknown, whether the Earth or the 
Sun moves. 

I v now (pafling by a great number of things 
that are ftill unknown) we proceed in the laft 
place to give a famous Inftance of one more un- 
known thing, namely, whether the Sun or the 
Earth moves, and confequently to which of them 
we owe the Days and Nights, and the Seafons 
of the Year : I doubt not but it may appear very 
furprifing to many, and efpeeially to thofe who 
without having taken the pains, or had an occa- 
fion experimentally to enquire into Aftronomy 
themfelves, do found the whole Stru&ure of Na- 
tural Philofophy upon this or that Hypothecs ; 
tho’ otherwife the greatefl Mathematicians are 
fully convinced, that altho’ there has been per- 
il pu 2 . haps 
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haps no other thing examined into with more 
Pains, Charge and Application, in order to know" 
the fame with Certainty, yet nothing entirely po- 
fitive can be advanced concerning it. 

Sect. VI. Such Ignorance proceeds , Firfl , from the 
Difagreement of great Afironomers. 

Now to fatisfy every unprejudiced Perfon of 
the Truth of what we have alferted, we fhall en- 
deavour to prove it, Firfi, from the Difagreement 
of the greateft Inquirers into this matter. Ac- 
cordingly we find among the Ancients, that- Phi- 
lolaus held one fide of the Queftion, and Ptolemy 
the other ; and among the Moderns Tycho Brahe 
maintains, that the Earth ftands {till, but Kepler 
that it moves, and both thefe were famous Afiro- 
nomers. It may be, the Reader will be furprifed 
that I have not mentioned the Great Copernicus ; 
but the Reafon why I have omitted him is, be- 
eaufe we find that he himfelf was convinced, that 
nothing could be certainly laid down concerning 
this matter in his Time, as we fhall fhew more 
fully by and by. Others again fuppofe the Di- 
urnal Motion of the Earth about its own Axis 
but an Annual Motion of the Sun, who are there- 
fore called Semi-Tychonics ; and they likewife do 
thereby account for all the prefent known Pheno- 
mena, as well as Copernicus and Tycho Brahe. 

To fee this proved, we may confult Dr. Gre- 
gory’s Aftronomy, at the Eleventh Part of the 
Firfi Book, together with many more Authors, 
who have with great Skill and Judgment {hewn 
the Laws and Dire&ions of the Motions whereby 
each of thefe three Hypothefes may be fupported. 

Since then thefe great Men, from whom only 
one might expedt a Determination of thefe Difa- 
greements, fince they who have inquired into the 
Matter with fo much more Care and Application 
than others, do fiill differ fo much among them- 
' •' felves 
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felves about the fame, can any one believe that 
they would not long fince have agreed in one and 
the fame Opinion, if ever it had been fully and 
rightly proved ? the rather, forafmuch as we find 
that they do not make the lcaft Difficulty to de- 
part from the Opinions of Ptolemy, concerning 
the Orbits of Venm and Mercury (which he fup- 
pofes to revolve about the Earth ) as foon as ever ' 
the Experiments and Obfervations made by Te- 
lefcopes had taught them, that thefe Planets 
moved only about the Sun, and by no means about 
the Earth ; wherefore as long as this Difagree- 
ment lafts between the greateft Mathematicians, 
we may be pretty fure that no Body has been 
able to fee a folid Foundation of Truth in the 
Proofs produced by others; and confequently 
that other Arguments which only depend on the 
Obfervations of thofe, have not hitherto been 
able to prove any thing certain thereof. 

Sect. VIII. Secondly, Eecaufe great Aftronomers 

do themfelves own that they are uncertain about this 
■ Matter. 

Secondly , This may likewife be inferr’d from 
hence, that the moft famous and moll skilful A- 
ftronomers, after having employed fo much Pains 
in this Inquiry, do freely and honeftly confefs, 
*hat they are ftill entirely uncertain, concerning 
the Motion or Reft of the Earth ; which Confef- 
fion is yet ftronger for this Purpofe, than their 
Difagreement. 

And to^the end that this may not feem incre- 
dible to thofe who have a higher Opinion of thefe 
Mathematicians, than they have of themfelves, 
we will quote fome of ? em, to witnefs the Truth 
of what is here advanced : Thus I remember, that: 
having had the Honour to difcourfe with the great 
Mr. Huygens about other Matters, and asking 
him whether he could affirm any thing, with Cer- 
U u u 3 tainty. 
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tainty, about the Earth’s Motion ; he was pleafed 
to anfwer,' That it was his Opinion , that as long as 
•we were upon this Earth , no body could be able fully to 
prove the fame. 

Thus likewife we fee Sir Ifaac Newton, tho’ 
with Mr. Huygens , he commonly fuppofes the 
Earth to move, yet he mentions the Matter with 
great Caution, and without advancing any thing 
pofitively ; See Princip. Pbilof. p. 375, of the fecond 
Edition, where it being affirmed, among the Hy- 
pothefes, that the Centre of the World is at Reft, 
and not moved ; this Reafon is added, this is allowed 
on of all Hands, whilft at the fame time fame make 
the Earth, others the Sun, to be at Reft in the Centre 
of the World. We likewife find in the fourth Phe- 
nomenon, this Expreffion ; Of the five Principal Pla- 
nets, and (of the Sun about the Earth or) of the Earth 
about the Sun, the Times of the Revolution are, &c. 
and in the fourth Propofition of the faid third 
Book, towards the End, we fee thfe Words, 7 his 
Calculation (which is of fome Moment) is founded 
on the Hypothefis of the Immobility of the Earth. 

And can any one fpeak out more plainly here- 
upon, than the famous and fo highly efteemed 
Mathematician, P.Herigonus; who in his Curfus 
Mathem. de Sphara Mundi, p. 53. ufes thefe pofi- 
tive Words, That the Earth in the Centre of the Fir- 
mament, or, that it is moved or not moved, cannot be 
proved by any Mathematical Demonftration. 

And that we may know that other great Men 
do likewife fpeak doubtfully of the Earth’s Mo- 
tion, we need only read the laft Lines in p. 273, 
of Dr. Gregory’s Aftronomy ; where fpeaking of the 
Parallax of the fixed Stars with refpeft to the 
Earth’s Way, he thus concludes. For after this 
Manner they might put the Motion of the Earth out of 
doubt, which every one would own is well wo> th the 
while. By which he Crews how uncertain that 
Matter hill is. ~ 


The 


The Religious Philofopher. 1077 

The Opinion of Mr. de la Hire, in the Preface 
to his Aftronomy, is likewife declared upon this 
Matter • that great Aftronomer faying, But ajter 
I had compofed fome Motions jrom the daily and yearly 
Motion of the Sun, or of the Earth, &c. from whence 
it plainly appears, that he durft by no means de- 
termine the Matter. 

Thus we find in the Memoirs of the French Aca- 
demy, 1707, p. 14. That Mr. Varignon having faid, 
that Ricciolus had given feveral Reafons for the 
Immobility of the Earth, and that de Angelis had 
returned an Anfwer to it, he the faid Mr. Varig- 
non, far from determining which of ’em. was in 
the Right, contented himfelf with declaring only, 
that he did not undertake to inquire into their Argu- 
ments ; but fuggefted another Difficulty, which 
feems to render the Earth's Motion yet more un- 
certain. 

If now down to this prefent Time, in which 
molt of thefe things have been written, one only 
foiid Proof, to determine whether the Earth mo- 
ved -or flood ftill, had been known to thefe great 
Men ; can it be fuppofed that Perfons of their 
Learning, moftof whom form their Computations 
upon the Hypothefis of a moving Earth, would 
havefpoken fo doubtfully and uncertainly thereof. 

Sect. VIII. Thirdly, Becaufe the Parallax from 
the Annual Motion is ftill uncertain. 

Thirdly, It is true that Mr. Flamftead is of Opi- 
nion, that he is able to prove, from his Obfer- 
vations, a Parallax of the fix’d Stars, and conse- 
quently that the Earth moves ; but with how 
little Certainty, may appear from the place that 
we lately quoted out of Dr. Gregory’s Aftronomy, 
to which Mr. Whifton has replied in Defence of 
Mr Flamftead : But this whole Difcovery feems 
to be but of little Ufe for this Purpofe, chiefly 
from what we read of Mr. Cafftni, the younger, 
U u u 4 in 
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in the Tranfallions of the French Academy for the 
Pear 1696 ■ to which 'Tftx.Whiftan anfwering in his 
Pralecl. Phyfic. Mathem. p. 202. (as much as he 
feenis inclined to maintain the Certainty of the 
Earth’s Motion from the above-mention’d Ob- 
servations, for nothing certain can be concluded 
upon any other Principle) does confefs, that 
Mr. Flamftead does not argue right in every thing, as 
the French have lately ohferved ; and that he often de- 
duces the Parallax of the fix’d Stars from the Pheno- 
mena, that do by no means prove the fame j which info 
great an Aflronomer as he was , appeared very ftrange 
to him : Concluding with the following Words, 
after he had Said fomething which did not imply 
much Certainty ; but this muft be left to the farther 
Diligence and IVifdom of the Aflronomer s. So that 
this Gentleman, who is otherwife wont to de- 
clare himfelf \vith very Strong Expreffions againft 
thofe that maintain the Immobility of the Earth, 
does neverthelefs in this Cafe, as it appears from 
hts own Words, finally leave the matter unde- 
termined. 

Now how little Hopes remain to find a Paral- 
lax of the fix’d Stars, whereupon to build with 
any Certainty, may be feen by SeSl. XI. of the 
3d Book of Dr. Gregory’s Aflronomy, and from the 
Cofmotheoros of Mr. Huygens, p. 134, &c. fo like- 
yyife Sir Ifaac Newton fays, Princip. Philof Lib. 3. 
Sect 14. That the Stars have no remarkable Parallax 
proceeding from the Annual Motion of the Earth. 

Se ct.IX. Nothing can be inf err’d from the Expref- 
fions ufed by great Aflronomer s, about the Earth’s 

Motion. 

Now tbo’ the greateft Mathematicians of this 
Age are not afhamed freely to own their Uncer- 
tainty as to the Motion or Reft of the Earth ; yet 
fchere is another Sort of Philofophers, who being 
but little skilled in Aftronorpy,' or Mathematicks, 
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do confidently and pofitively maintain, that the 
Earth moves ; becaufe they cannot imagine that 
fo many, and fo great Men, ihould in their Wri- 
tings and Calculations, fuppofe the lame, if they 
were not fhliy allured thereof. 

Now to convince them, that the Mathemati- 
cians themfelves do not always give credit to their 
own Hypothefes, there needs no more to be faid, 
but that it is fufficient for Mathematicians that 
they can moft conveniently deduce from thence 
the hitherto known Phenomena, without confider- 
ing, in the leaft, whether they be true or no : A 
great Proof thereof may be found in a certain 
kind of Preamble to the Book of the famous Co- 
pernicus , the whole of which were worthy to be 
tranfcribed by us, had it not been too large. It is 
there faid, that it is not necejfary that the Hypothefes 
Jhould he even probable , and that it is enough if the 
Calculations may be thereby made to agree with the Ex- 
periments. And afterwards, and fnce various Hy- 
pothefes are often adapted to one Motion, (as in the Courfe 
of the Sun an Excentricity and a Motion about the Center ) 
an AJbonomer may chufe that which is moft eajily compre- 
hended : A greater Probability may perhaps be required 
from a Philofopher,yet neither of them can be able to dif- 
cover any thing with Certainty , unlefs God reveals it to 
them. Whereupon finally, thefe emphatical Words 
follow : Let no Body, fo far as it concerns an Hypothe- 
fts , expeSl any thing certain from Aftronomy ; Jince it 
won t afford any thing like that, leaft by admitting for 
Truth that which is drefs'd up for other Purpofes, he 
Jhould leave this Science with greater Folly than he enga- 
ged in it. I don’t know whether any one could 
more ftrongly confirm what has been laid before ; 
and I think that the foregoing Obje&ions are fuf- 
ficiently anfwered hitherto, by referring our Rea- 
ders to the Authors of thefe feveral Books. 

Thus we find in the Text of Copernicm himfelf. 
Lib A. Cap.X . p. 20. That this great Aftronomer, 

inftead 
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inftead of producing Reafons to fupport the Truth 
of his Hypothefis, contents himfelf with faying. 
Which I think we ought to admit more readily , than to 
puzzle and conjound our Minds with an infinite Num- 
ber of Circles. 

After the fame manner fays S. Stevin, in the 5th 
Tropofition of the Celeflial Appearances , with refpecf 
to a moving Earth ; That it does not appear neceffa- 
rily, that the Sun Jhould be in the Center of the fix’d 
Stars, but that it is allowed to be fo for good Reafons. 
And would you know his Reafons ? they are the 
following : After having faid, that it may be fup- 
pofed, but, according to his Opinion, not fully 
proved ; he concludes thus : But it is more conve- 
nient to allow the Sun to be in the Center of the World, 
becaufe other Phenomena may be more eafily and ra- 
tionally folv’d thereby. 

Thus we hear the famous Kepler fpeaking in 
his Epitom. Aftronom, p.448, and again <573. When 
thefe Caufes are underflood, tho’ they be not. believed, 
but only fuppofed, the Ufe thereof will be very eafy. 

But the fame is very plainly made out by the 
Tranf actions of the Royal French Academy 1709. where 
Mr. Caffini, after having fpoken of the Ufes, Pro- 
perties and Advantages of old and new Hypothe- 
ses with great Learning, (but without maintain- 
ing the Truth of any of ’em) defcribes very cu- 
rious Planetary Machines, all of which are found- 
ed upon, the Suppolition of the Earth’s Immobili- 
ty. For which reafon likewife he places the fame 
immoveably, in the middle of thofeEllipfes, which 
the Planets feem to revolve in, in the fpace of fe- 
veral Years, with regard to the Earth itfelf ; and 
he even marks the appearing Revolution of the 
Sun about the Earth with a prick’d Circle. Now 
every Body knows, that altho’ this great Alirono- 
mer does here ufe the Hypothefis of an immove- 
able Earth, yet he doesby no meansaffert theTruth 
thereof ; nay he fometimes ufes a different onfe. 

. ' From 
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From all which it appears, that thefe To highly 
efteemed Mathematicians do more confider the 
Conveniency than the Truth of their Hypothefes 
in very many Cafes. But fince fome do pay fuch 
a blind Deference to their Science, that when they 
fee an Hypothefis ufed by Men of a great Name, 
they take it only upon their Credit ; therefore to 
convince thefe Gentlemen likewife, that we don’t 
fpeak at random, when we affirm, that fuch a Ma- 
thematician does for the foregoing Reafons of con- 
veniency advance an Hypothefis, which is not on- 
ly abfolutely falfe, but even allowed to be fo by 
himfelf, we ftall prefent our Reader with a few 
Examples thereof. 

Thus the Mathematicians do fuppofe' imagina- 
ry Lines and Circles for the Confirmation of thofe 
fo ufeful Tables of Sines and Tangents, &c. and 
in thofe of Logarithms , that all Numbers are the 
true ones ; whereas among Hundreds of them, 
there be very few that are really fo : For which 
Reafon alfo, and that the Difference between 
true and falfe may be the lefs, their way is to 
ufe fuch great Numbers. , 

So likewife Surveyors, or thofe that meafure 
Land, tho’ they find fome Lines to be a little 
crooked, and fometimes go in and out in fmall 
Angles, yet they take them for ftrait ones ; pro- 
vided only that from the Suppofition of fuch a 
known Falfity a greater Convenience refults, 
and the Difference be not very confiderable. 

Who does not know, that making the Degrees 
of Latitude larger and larger in Navigation , is no- 
thing but a meer Fidion, and only that one may 
with more Conveniency make good the real De~ 
creafe of each Degree of Longitude * though fuch 
ufeful and neceffary Tables are calculated upon 
the fame Foundation ? 

Though it be known to fuch as underftand Op- 
tics, that Spherical Glaffes never celled the Rays 

into 
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^lto a Point, (excepting in one or two Cafes) as 
Glaifes of fome other Figures do : Yet how com- 
mon a Thing is it in the making of Telefcopes 
or Microfcopes, to fuppofe the fame, contrary to 
Truth ; and the Demonilration of the Practical 
Part is founded thereupon, even by fuch as know • 
that this is a manifeft Falfity in the Theory ? 

What is more common than to fuppofe in Statics , 
that two Plumets fall down in ftrait Lines paral- 
lel to each other, whereas they would notwith- 
ftanding both meet at the Centre of the Earth ? 

In like manner, and upon the fame Foundati- 
ons, ’tis fuppofed by Gunners , and even by thofe 
famous Mathematicians that write upon the 
Arc of throwing Bombs, that their Balls by the 
Force of the Powder, and their own Gravity, 
do defcribe a Line, which they call a Parabola ; 
whereas if they confidered the Refiftance of the 
Air, _and other Caufes aforemention’d, they would 
know that the Properties thereof were very diffe- 
rent. 

In Dialling , we fuppofe the Center of. the 
Earth, or rather of the Sun’s Courfe, to be al- 
ways at the Top of the Perpendicular Style (when 
the Shadow of it, as a Nodus, (hews the Hour) 
wherefoever the Dial be plac’d upon the whole 
Earth, though every Body knows it to be con- 
trary to the Truth. 

Thus all the ancient and modern Aftronomefs 
have always taken it for a Foundation of their 
Calculations, that the true or apparent daily Mo- 
tion of the Sun is in a Circle parallel or equally 
diftant from the Equinoftial, notwithftanding 
that this Line, by the intermixing of the Sun’s 
or Earth’s Annual Courfe, comes nearer to a 
Screw or Spiral Line, than a Circle, as is well 
known to the Aftronomers. 

After having fhewnall this in fo many Branches 
qf the Mathema ticks, I don’t think that a more 

exprefs 
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exprefs Demonftration will be required, to make 
appear, that alt ho’ fome of the chiefeft among 
the Aftronomers do fuppofe either the Motion or 
Reft of the Sun, and found their Calculations 
thereupon, yet this does not in the leaft fhake 
either the one Hypothefis or the other : Since, 
provided the Miftakes be not of too great Im- 
portance, they frequently make ufe of Hypothe- 
ses for Convenience fake, which they themfelves 
know to be falfe. 

S e c T. XI. The Simplicity of an Hypothefis is not 
always an Argument of its Truth. 

There is yet one Argument from whence 
fome People do conclude a little too haftily, that 
the Hypothefis of the Earth’s Motion is true ; 
namely, becaufe it appears to them the more ftm- 
ple of all : And for farther Proof, fay, that it is 
moft becoming the Wifdom of the great Creator, 
to bring about the greateft Matters after the moft 
Jimple Manner. 

We {hall not here enter into a large Difcuffion 
about the Weaknefs of this Charafteffftic ; fince 
no Body can know when a Machine is fhewed to 
him, whether it be the moft Ample or no, unlefs 
all the Views and Ends of him that invented it 
were at the fame time difclofed to him, which 
none will prefume to affirm concerning the Stru- 
fture of the vifible World : For upon this Foun- 
dation, thofe who maintain the Sun’s or the 
Earth ’s Orbit to be Circular, contrary to expe- 
rience, might juftly alledge, that their Opinion 
had more Truth in it than that of thofe who 
maintained the fame to move in .an Ellipfe or 
oval Figure : .Forafmuch as beyond all difpute the 
Figure of a Circle is more Ample than that of an 
Ellipfis. 

But to cornea little clofer; let fuch as maintain 
this, tell us what is the Reafon why all Aftrono- 
mers, 
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mers, at leaft all that I know, and among whom 
there are likewife many that zealoufly contend 
for the Earth’s moving, and the Sun’s {landing 
ftill, as Copernicus himfelf, and fince him Kepler, 
Lantsberg, and in our time, the North-Hollander 
Richard Rembrantfen van Nierop ; tho’ all of them 
do in the ‘Theory, or annual Courfe from Eaft to 
Weft, maintain the Hypothefis of a moving Earth, 
(for as much as the Calculations are much more 
convenient according to them in this Cafe) yet 
in every thing that belongs to the Spluerics, or 
daily Revolution from Eaft to Weft, they are 
wont to make their Figures and Calculations di- 
rectly contrary to their own Notions, upon the 
Foot of a moving Sun and a refting Earth, tho’ 
they commonly ftart the greateft Objections a- 
gainft this laft. 

Of what has been faid, there is no farther Proof 
neceflary, fince this is apparent to every Body 
in almoft all Figures that are ufed by them to 
this Purpofe ; in which they are even wont to 
exprefs the Parallels in which the Sun daily moves, 
and to call them by that Name. It feems to me 
likewife to be particularly remarkable, that Mr. 
Whiflon himfelf,who is otherwife fo great a Cham- 
pion for a moving Earth, does tranfcribe the 
Demonftration of the Manner after which Mr. 
Caffini has fo. ingenioufly obferved the Parallax of 
the Planets, into his PrceleB. Afiron. p. 75, & c. 
wjth fo great refpeft from the At 7 . Lipf. 1685, 
almoft in the Words of Mr. Blanchini ; notwith- 
ftanding that the fame is formed upon the Hy- 
pothefis of a fix’d Earth, and the daily' Revolu- 
tion of the fix’d Stars and Planets, {hewing what 
he himfelf terms it. The daily Revolution of Mars 
in a Circle, and often ufing this Expreffion, That 
Mars and the fix’d Stars are moved and carried round 
about by the Diurnal Motion , 
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We might produce many more Inftances here, 
to fliew how little Account is made of all Hypo- 
thefes ; but having dwelt fo long upon this Matter 
already, we choofe father to refer our Reader to 
the Preface of Mr. de la Hires Afironomy ; there 
is likewife fomething faid about the fame in our 
Introduction. Sett. XVI. 

Sect. XII. A Conclujion from the Whole, that -nei- 
ther the Suns nor the Earth's Motion has ever been 

rightly proved. 

Now to come to a Conclufion from what 
has been hitherto faid of the Motion or Reft of 
the Earth. 

I. Since the greateft Men do ftill differ upon 
this Point, and no Body has yet been ever able 
to produce a fix’d and folid Proof of the Truth 
on one Side or the other. (SeEk VI.) 

II. Since fuch famous Mathematicians and 
principal Afttonomers as Huygens , Newton, la Hire, 
Varignon, (to whom few will dare to compare 
themfelves . in the Knowledge of Aftronomy, 
without being thought very prefumptuous and 
conceited) and fo many other have ingenuoufly 
confeffed their uncertainty in this Matter, tho’ 
they are of the moft modern, fome of them be- 
ing ftill alive, and all till lately ; and confequent- 
ly have had the beft Opportunities that can be 
yet procured of examining into every Thing that 
has been difcovered concerning the fame. (SeEt. 
VIII.) 

III. Since the hopes of finding out the Pa- 
rallax, and diftance of the fix’d Stars from the 
Earth, are very fmall, by which otherwife the 
Matter might be determined after a good, if not 
the beft manner. ( SeB . IX.) 

IV. Since we cannot find any Demonftration of 
the Proof upon it, becaufe very learned Men 
have indifferently made ufe of the one or the other 
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Hypothesis j forafmuch as in almoft all the 
Branches of Mathematicks, Hypothefes are ufed 
not to fhew how the Thing is really in it Self* 
but only in order to deduce from thence the 
known Phenomena with the greateft Convenience, 
and with the leaft fenfible Difference fo that even 
Things that are known to be entirely disagreeing 
with Truth, are frequently fuppofed, for the afore- 
faid Reafons, even by the greaft Men that treat 
of Mathematical Matters. (Seft. X) 

V. And laftly, fince the fame Mathematicians 
do one while make ufe of . this Hypothefis, ano- 
ther while of that, according to their Conveni- 
ence in prefent Cafes, or for the eafe of their Cal- 
culations, or for the better Conception thereof, 
or Description of them by Figures in the moft 
* plain and fimple manner. (Se&. XI.) 

Let every Body confider with himfelf, •Whether 
he can be perfwaded, that there will ever be dis- 
covered any Solid or proper Proof, Such as may 
be Sufficient experimentally to convince Men, 
that the Motion or Reft of this Globe -of the 
Earth is demonftrable, clearly and plainly, and to . 
the Satisfa&ion of true Mathematicians : At 
leaft if any one Should pretend to affert this, it 
would be the fame thing as if he fhould declare, 
that all thofe great and learned Aftronomers a- 
bove-named, have been either So ignorant as not to 
be able, or fo malicious as not to be willing to un- 
derftand Such a Proof which any Man who is 
juft and reasonable, muft think td be the greateft 
Abfurdity. 

The End of the Third and lajl Volume, 





